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Municipal Engineering 


VOLUME XVII. 


SOME FIGURES ON 


SEPTEMBER, EIGHTEEN NINETY-NINE. NUMBER 


BRICK-PAVING. 


By I. Fost ¥ Bain, Assistant Nlate Geologist of Towa. 


Among the problems which con- 
front the municipal engineer those 
relating to paving are numerous. 
The value of paved streets is be- 
coming more appreciated, and as 
the cost of the work has been de- 
creasing and familiarity with it in- 
creasing, paving of all kinds is 
being introduced rapidly, even in 
the smaller towns. Probably no 
paving material is being more rap- 
idly introduced, in the central west 
at least, than brick. There is an 
impression that brick-paving is 
new, but this is correct only as ap- 
plied to its wide use. Mrs. Trol- 
lope, in her delightful book, with 
which we can all now afford to 
laugh, speaks of brick-paved streets 
in Philadelphia in 1830, and in 
Holland the material has been used 
for more than a century. It is, 
however, only recently that brick 
has come into wide use. It is ac- 
cordingly difficult to get accurate 
figures of cost, life, etc., and the 
tables given below may therefore 
be of some service. 

These tables give the results ob- 
tained in some thirty representa- 
tive cities of the region. It will 
be noted that the cost of the work 
has varied greatly, even in the 
same town. This is due, in part, 
to real differences in cost of mate- 
rial, but more largely to differences 
in the character of the foundation 


or in the specifications. An at- 
tempt has been made to indicate 
this in the first table. 

Brick pavements are laid in two 
styles—one, known as two-course 
work, requiring 105. brick per 
square yard, only the upper course, 
however, being necessarily of No. 1 
quality ; and the other, one-course 
work, requiring 66 brick per square 
yard, all of No. 1 quality. One- 
course work was developed at 
Bloomington, Ill., as a result of 
the absence of any suitable mate- 
rial for making a concrete founda- 
tion. It has been widely adopted 
even where there was no especial 
need for the lower course. 

In preparation for this work the 
contractor carefully grades down 
the street to a convex surface be- 
low the established grade line. All 
soft or spongy places are dug out 
and packed with suitable material. 
The surface is then thoroughly 
rolled with a_ twelve-ton steam 
roller. It is then covered to a 
depth of four inches with cinders 
and re-rolled, after which sufficient 
clean sand is spread over the cin- 
ders to give a regular convex sur- 
face and to make this foundation 
uniform four inches in thickness. 
(Yn this sand is laid a course of 
brick upon their flat surface, long 
dimensions parallel to the street, 
laid closely together and all joints 
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is to be accommodated it 
thicker 
The mixture used at 
s one part cement, two-parts sand, 
yur parts gravel, broken stone, 
broken pipe or broken brick. ‘The 
Portland. The 
mixing nothing unusual 
different from ordinary practice 
making cement Immediately 
ipon tamping, the surface is cov- 


may be 


Des Moines 


cement 1S not a 


requires 


red with 2 inches of clean, sharp 
the whole left to set 
the brick are laid 


) 
n the same manner as the upper 


} } 
Sand, and 

ay 
on this 


sand 
yurse is put down in the case of 
two-course brick. 
inspe ‘tion of the paving 
part, done before they 
are laid, and in part just before 
y are rolled and the filler put in 
When a kiln is opened the brick 
into three grades—No. | 
and builders 
iudgment of the 
is apt to 
than that ot 
who watches out for 
f the city. The in- 
spector examines the brick as they 
though this 
nspection is often formal, and con- 
lots of brick rather than in- 
Samples from each lot 
After the bricks 
ire set 1n position the Inspectors 
ver the work, picking out brick 
which in their judgment are bad. 
\ll brick having spurs on them are 
either turned or hammered till the 
surface is W hen 
the surface has been properly in- 
spected it is rolled, the filler put in, 
and the street opened for traffic 
In case a soft filler has been used, 
a half-inch of sand is temporarily 
spread over the surface 
[In the construction of a pave- 
ment the foundation is of first im- 
portance. Uffortunately, it does 
not always receive the attention 
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which it deserves. Under-drain- 
age is but rarely provided and care- 
ful rolling is not always specified. 
When the foundation is not firm 
the upper surface becomes uneven, 
by displacement of the brick rather 
than through differential wear 

Such a fault, once developed, tends 
to grow worse and at the same time 
does away with the light traction 
and good foothold which are among 
the great advantages which brick 
pavements offer. The character of 
the filleralso very largely influences 
the perfection of the upper surface 

Sand, pitch, asphaltic mixtures, 
grout and cement are the more 
common fillers. ‘The first three are 
soft and the latter are hard. With 
soft filler it is impossible to prevent 
a certain amount of swimming of 
the brick. Sooner or later the 
latter become more or less dis- 
placed and are exposed to unequal 
year. With a hard filler the sur- 
face course of brick is converted 
into practically a monolith. A 
street finished with a hard filler is 
much smoother and in fact is but 
little behind asphalt for bicycle 
and pleasure driving. The cost of 
each filler varies considerably. In 
Des Moines the total cost of sand in 
connection with the pavement is 
= eight cents per square yard 

- less than one cent for the filler. 

At tar filler, supposed to be a refined 
coal tar mixed with ten per cent. of 
asphaltum, costs $18 per ton or 
about 16 cts. per yard. A good 
Portland cement filler costs about 
12 ects. per yard. ‘These prices will 
naturally be found to vary a little 
with the location of the work. At 
Sioux City recent contracts show a 
sand filler costs about three cents 
less than pitch. The grout filler is 


sold by the patentee for a uniform 
price of 21 cts. per yard, the price 
including the cost of putting it in 
and one year guarantee. 

The cost of paving as laid in 


various cities of the middle west is 
shown in the subjoined table (A). 
The figures given are representa- 
tive contracts for each year and 
were obtained from the reports o1 
from correspondence with various 
city engineers to whom the author 
is under great obligations for the 
assistance so given. In this and 
table (B) all fractions of one-half 
or less are disregarded, and all 
over are counted as whole numbers 
The character of the foundation 
varies greatly, but in each case the 
work has been classified under that 
which comes nearest. Closer clas- 
sification would make the table un- 
duly cumbersome. ‘The few aver- 
ages given are averages by total 
work, not by contracts, so tar, at 
least, as they were compiled by the 
author. 

In the second table (B) the 
amount of paving in the various 
cities is given, the whole being ex- 
pressed in square yards and dis- 
tributed by years where possible 
In reducing the terms to a uniform 
basis 20,990 square yards have 
been taken as equal to one average 
mile, that figure being obtained 
from the experience of Des Moines 
with over fifty miles of paving on 
all classes of streets W herever 
this multiple has entered into the 
results, the latter are set in full 
face type. Notall the returns are 
equally accurate, but the results 
give the best approximation possi- 
ble at present. 

Since Des Moines has had expe- 
rience with brick pavements for 
several years, and probably has 
more miles of brick pavement than 
any other city in this region, the 
following figures may be of inter- 
est. They give the price of paving 
per square yard since 1889, the ay 
erages being by contracts. ‘The 
work includes both one- and two- 
course work and several different 
kinds of foundation. ‘The figures 
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are influenced by the fall in prices 


of brick and cement, the closer in- 
spection of recent years, the grow- 
Ins S f one-course cement found- 
a : 1 the ordinary market 
ns Phe recent rise 1n 
price is due to the better quality of 
pave req { 
Year Per Square Yard 
188 $1 6 
" 19 
189 l 57 
89 
1S 
VERSUS MI 
HI 
Pp 
f the present year 
the suprem«¢ irt of the state of 
s handed down a decision of 
al passing Importance as 
bearing n tl elation of the mu 
es i the state to com 
yperating under municipal 
ses dentally, also, Lhe 
may serve as a text Io! 
fe thoughts on the much mooted 
»f nicipal versus pri- 
of public service 
istries refer to the case of 


} 


he Uit f Danville v. The Danville 
Water Company, reported in vol- 
¥ ie Illinois Official Re- 
porter, at page 200 


he legal phase of the question 


at ssue may De passed over with 
brief comment. The original ac- 


tion was brought by the water com 
pany against the city to recover fo 
a supply of water furnished to the 
city by the company through its 
hydrants for the quarter beginning 
May 1, 1895, and ending August 1, 


Owing to the uncertainty of pay- 
ment caused by the recent decision 
of Judge Phillips, but little pave- 
ment is Leing laid this season, but 
all that are interested in the sub- 
ect agree that the present is but a 
[f the present 
iw is such as to practically pre- 
vent paving, that simply means 
that new laws will be enacted. 


temporary backset. 


paving 1s too 
reat and the desire for it too wide- 
spread to allow any other coneclu- 


[he necessity for 
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1895, the declaration charging that 
ar cording to the terms of the ordi- 
nance under which the water com- 
pany claimed to have constructed 
ts works and to have furnished 
the water, the city was liableto pay 
» the company $2,620.62 on August 
1895. ) 

The city filed three special pleas, 
all of which admitted a liability to 
pay to the company $1,930 of the 
:mount claimed in the declaration, 
but denied the liability of the city 
pay the full amount, upon the 
ground that by the terms of ordi- 
nances passed by the city subse- 
quent in date to the original ordi- 
nance under which the company 
began to furnish water to the city, 
the rates which the city was bound 
to pay as rentals for hydrants had 
The original ordi- 
nance referred to above was passed 
November 9, 1882, and granted to 
the company the privilege of con- 
structing and maintaining water- 


een reduced. 
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works and the right to use the 
streets of the city for that purpose 
for the term of thirty years, speci- 
fying the character and capacity of 
the works, the source of supply 
and other details. Further, by the 
terms of the ordinance the city was 
to rent of the water company 100 
fire hydrants for the term of thirty 
at the rate of $75 each per 
year, payable quarterly. All hy- 
drant rentals in excess of 100 were 
to be paid for at the rate of $62.50 
each per annum for the next forty 
hydrants, and for all in excess of 
140 the rate was to be $50 each per 
annum for the balance of the thirty 
years. By an ordinance 
June 21, 1894, and accepted by the 
company, the rental of some of the 
hydrants was reduced from $62.50 
to $50 per annum, and an arrange- 
ment made that all additional hy- 
drants should be rented to the city 
at the rate of $40 per annum 

The city council, however, on 
January 17, 1895, acting under the 
authority of an act of the legisla- 
ture approved June 6, 1891, and 
entitled ‘‘An act to enable cities in- 
corporated under any general or spe- 
cial law of this state to fix the rates 
and charges for the supply of water 
furnished by any individual, com- 
pany or corporation to any city 
aes and the inhabitants there- 
of’’ ( Laws of 1891, page 85), passed 
an ordinance reducing the rental 
rates on the first 140 hydrants to 
$50, and on all other hydrants to 
$40 each per annum. 

The supreme court held that the 
city of Danville did not have the 
power in 1882 to bind itself irre- 


years, 


passed 


vocably to pay the rates at that 
time agreed upon; that the provis- 
ions of the general incorporation 
act enter into and form a part of 
the charter of every company or- 
ganized thereunder; and that by 
section 9 of such act (I 


Starr & 
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Curtis’ Ann. Stat., 2d ed., p. 1006) 
the legislature had reserved the 
right to regulate the rates of water 
companies organized thereunder, a 
right delegated to the city by the 
act of June 6, 1891, and legiti- 
mately exercised by the city in the 
passage of the ordinance of Janu- 
ary 17, 1895. 

[tis not my purpose 
the soundness of the decision from 
a legal point of view, although it 
is worthy of note that three of the 
justices dissented from the opinion 
of the majority of the court. But 
it may be worth while to consider 
briefly the bearing of the case upon 


the question of the relative effi- 


ciency of private as against public 
ownership of municipal monopo- 
lies. Since the power to contract 
for water supply is limited by the 
continuing right of the city au- 
thorities to fix from time to time 
and charges that shall be 


to discuss 


rates 
just and 
to review by the’ circuit court, it 
may be well to inquire in this par- 
ticular case whether the charges of 
the company, fixed by the original 
ordinance, were unreasonable, and 
also to consider how valid an argu- 
ment for municipal ownership can 
be drawn from the defects in the 
original agreement between the 
company and the city 

The terms of the agreement must 
be considered in with 
the size of the city and its pros- 
pective increase in  populatio. 
Danville lies on the Vermillion 
river, a tributary of the Wabash, 
125 miles south of Chicago 

The principal terms of the fran- 
chise of 1882, under which the 
present company operates, are as 
follows: ‘‘The source of supply 
shall be the north fork of the Ver- 
million river, at a point above the 
present sewerage of the city, north 
of Fairchild street.’’ ‘‘The works 


reasonable,’’ subject only 


connection 
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shall be tested by throwing six si- 
multaneous fire streams from six 
different hydrants, in the business 
part of the city, through a fifty- 
foot section of hose and one-inch 
nozzle, to a height of 100 feet; and 
at another time, the throwing of 
four simultaneous effective fire 
streams in other parts of the city.’’ 
The company can be compelled by 
the city to extend its mains when 
it can b shown that such exten- 
sion will yield ‘‘a steady additional 
revenue of $100 per annum from 
every oUU feet of extension, either 
from responsible private consum- 
ers, secured by written agreement, 
or the rental of public fire hydrants, 
upon the terms hereinafter stated.’’ 

A casual examination of this 
last clause will reveal its useless- 


ness in giving the city the power 
to ym pel the company to extend 
its mains. The revenue that must 


be assured is about two-thirds the 
‘ost of the extension, so excessive 
in fact that the council can never 
exercise the power contemplated 
unless the hydrants are placed un- 


reasonably close together, and then 
only when the rates of the original 
agreement are paid for their rental. 
So, too, according to the testimony 
of mpetent engineers, the fire 


test requirements are very inade- 
quate for a city having a population 


of 15,000, who assert that the least 
requirement should be ten 250 gal- 
lon fire streams. The authorities 


also state that the length of hose 
to be used in a test should be 300 
feet and that the usual fire nozzle 
for cities of this size is 1 inches 
in diameter Che hydrant press- 
ure that will throw a stream 100 
feet high from a l-inch ring noz- 
zle at the end of 50 feet of 2':- 
inch hose will throw a _ stream 
only 40 feet high from a 1°4-inch 
nozzle at the end of 300 feet of 2’2- 


inch hose But the most patent 


defect in this term of the contract 
is that the test is to be made when 
the works are completed, that no 
provision is made for other tests at 
any subsequent time, and that the 
effect of the prospective growth of 
the city upon its need of fire pro- 
tection is utterly ignored 

A clause of the franchise gives 
the city the right to purchase at 
the end of five, ten, twenty and 
thirty years after the completion of 
the works; but here again the 
terms make the right practically 
worthless: ‘‘If the city and the 
company fail to agree on the price, 
there shall be appointed three dis- 
interested non-resident appraisers, 
yne of whom shall be appointed by 
the company, one by the city, and 
one by thetwo so appointed.’’ ‘‘In 
determining the value of the plant 
the appraisers shall take into con- 
sideration the productive value of 
such water-works’ right, privileges 
and property. If there is no ex- 
isting hydrant contract with the 
city at the time of making the ap- 
praisement, the last existing con- 
tract shall be included in the esti- 
mated productive value as though 
still in existence.’’ Thus it can be 
seen that, according to this last 
clause, in case the city exercises its 
option to pay the award of apprais- 
ers, it must pay the estimated pres- 
ent value of a large amount of reve- 
nue that would cease, in part, as 
soon as the purchase was made, or, 
if the contract had already ex- 
pired, the value of revenue that at 
the time had no existence. 

That the original hydrant 
charges were excessive could be 
readily shown by a comparison 
with the franchises of other private 
companies which furnish water to 
cities of the same population. Mr. 
Ralph P. Brower, who made an ex- 
haustive investigation of this plant 
in 1897, and to whom I am in- 


’ 
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debted for much valuable technical 
information on the subject, came 
to the conclusion that the city 
could build for itself a far better 
and more efficient plant, service- 
able for twenty years, at a cost of 
$130,000, bonds to be issued at five 
per cent., and that the saving to 
the taxpayers, besides paying for 
the plant, would be no less than 
$167,000 from hydrant rentals 
alone, the operating expenses to be 
paid from the charges to private 
consumers. That is, that the city 
could pay itself $69.50 a hydrant 
per annum, instead of $76.64 to 
the water company, and at the end 
of twenty years would own its own 
plant, the original cost of which 
would be $130,000, the extensions 
to be paid for by special assess- 
ments. The estimates for hydrant 
rentals taken by Mr. Brower for 
this comparison are not those of 
the original ordinance, but the 
rates that were in force after the 
voluntary reduction made by the 
water company in 1594. 

The Danville water franchise is 
not unique, but only a fair exam- 
ple given by many other cities to 
private companies. Mr. Brower 
builds up a seemingly strong ar- 
gument in favor of municipal own- 
ership by demonstrating how much 
could be saved to the city by own- 
ing and operating its own plant. 
The weakness of the argument lies 
in the fact that it does not and can 
not show that such a saving would 
be made by the city. Indeed, the 
inefficiency of the council that 
granted the franchise and the de- 
fects of that instrument itself rather 
tend to show that the city under the 
then existing methods of doing 
business would have been even less 
successful had it attempted in 1882 
to build and operate its own plant. 
Independently of this phase of the 
question, no one can doubt the 


wisdom of the legislature in reserv- 
ing the power to regulate water 
rates, when the municipal author- 
ities are not held responsible to any 
superior in the granting of impor- 
tant franchises. It seems that the 
reservation of such a power is the 
only safeguard afforded to the city 
against the letting of franchises by 
inefficient or unprincipled boards 
of aldermen. 

On the other hand, what security 
is left to a private company that 
has obtained a favorable franchise 
against the arbitrary action of the 
council from time to time? Either 
the company must stand a long 
siege of litigation with the proba- 
ability of defeat if its rates are 
found to be at all excessive, or the 
officials of the company must see to 
it that the members of the council 
shall take no steps in this direction 
without first consulting them and 
getting their consent. A common 
council that is so inefticient as to 
be unable to understand the terms 
of a franchise will not be able, in 
all probability, to determine accu- 
rately what charges are reasonable 
and just. So that both from corrupt 
councils and from those that are 
right minded but incompetent the 
private company must suffer perse- 
cution. 

The prime cause of the difficulty 
that we have to acknowledge in 
cases like the one in hand, as well 
as in cases where municipal own- 
ership is a failure, is a lack of a 
properly organized control by the 
state authorities. A state board of 
municipal public works, which a 
city would be bound to consult be- 
fore letting a contract or granting 
a franchise, even if its functions 
were merely advisory, would pre- 
vent many serious mistakes. As- 
suming that such an administra- 
tive board would be both efficient 
and incorruptible, the legislature 
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safe] ake its approval of a be in many instances a very haz- 
pe | franchise final so far as ardous experiment. We do not ad- 
rms under which a private vocate this program as a new rem- 
o supply  edy, nor as a panacea for municipal 


binds itself t 
e are concerned Upon this lls, but only because experience 
11 he advocates of private has shown that it is the only 
inicipal ownership alike method that has been successful in 
te. Only thus, in view iniformly assuring to cities an 


sion of the court in the honest and efficient management 
he private compa! those public service industries 


tected. while munic- lemanded by the modern munici- 


1 
whners! »without such super- 1L1b) 


shown by experience to 


STING LABORATORY OF THE CITY OF PHILADEL- 
PHIA.* 


L. Hump Engineer in ( 


eariy three years ago that side frame; and is moved to and fro 
the pleasure of presenting to by a crank connected to a crank 
i1paper on ‘‘The Cement’ dise having a throw of 1/2 inches. 
utory the City of Phila [he box holds four sets of brass 
1: Its Equipment and Meth- _ sieves, each set consisting of a No 
Sinee that time there has 100 anda N 200 sieve, a cover 
development in the and a pan, all nesting into each 
int of work a ther. These sieves are held in 
place by means of two clamps. 
ipparatus to which The driving pulley makes 100 rey 
vas 1 le in my former lutions per minute, and the box 
stalled, and is in iding the sieves makes 200 move 
sel Prior to the in- ments per minute, to and fro. The 
he sieving was done by sieving frame has a tilting motion, 
peration was slow and and the rapidity of the motion im- 
1S, produced an un- parts to it a jerking movement. 
s tendency to slight the The sieving is continued until 
(he sieving apparatus now’ not more than ;; of one per cent 
s shown in figure ] It is passes through the sieves after five 
1 by a small electric motor, minutes’ continuous sieving. 
onsists of a wooden frame (1 for the determination of the 
0 inches long, 14 inches wide, abrasive qualities of materials by 


10 inches deep) supported by impact and wear, a machine (Fig 


egs; a box, 14 inches long, 2), usually known as a'rattler, has 


neches wide ind deep, fits closely been installed. 
the frame (his box has trun- [his apparatus consists of a cast- 
ions in the center of two sides, iron polygonal barrel, 50 inches in 


ove in grooves in the out- diameter and 42 inches long, hav 


“Read before the Engineer’s Club of Philadelphia 
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ing 14 staves of an inch apart. 
[wo of these staves can be re- 
moved for the purpose of inserting 
the charge. There is a movable 
diaphragm in the barrel, which 
permits reducing the working or 


LABORATORY OF THE CITY OF 





PHILADELPHIA 131 


inches wide, and 1's inches thick, 
and weigh about six pounds each 
The barrel is entirely encased in 
wood to confine the dust and deaden 
the noise 








test-chamber to any desired size 
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Fr i DETAILS ¢ 
less than 42 inches. The barre] 


rests on trunnions, and is driven 
by gearing which gives it a motion 
of about thirty-five revolutions per 
minute. A five-figure counter re- 
cords the number of revolutions 

In some tests cast-iron bricks are 
used as the abraiding material; 
these bricks are 5 inches long, 3 


lhree methods for determining 
the percentage of loss are being 
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tried: (1) The charge is made uy 
of the brick under test equal 
volume to fifteen per cent. of thi 
volume of a test chamber 30 inches 
in diameter and 20 
(2) the charge is equal in 
to fifteen per cent. of the 
of the test-chamber, and 


inches long 
| 

volume 
] " 

voiume 


consists 


of 100 pounds of cast-iron bricks, 
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THE TESTING LABORATORY OF 


and the balance is made up of the 
bricks under test; (3) Johnson’s 
method, in which the charge con- 
sists of 10 cast-iron bricks and five 
of the bricks under test. 

For determining the specific 
gravity of brick, blocks of stone 
and concrete, etc., the apparatus 
shown in figure 3 has been con- 
structed. 


—_——$—$S5——————_| 
X 
Fr DETAILS OF SPI 


It consists of a heavy sheet-copps 
tank, tinned on the inside, 1 foot 6 
inches in diameter and 1 foot 8 
inches high. Into the top of this 
tank fits a cup 6 inches deep and 

of an inch less in diameter than 
the tank. Across the top of this 
cup is fastened a brass strip, which 
projects beyond the sides of the cup, 
and when the latter is in position 
the brass strip rests on two lugs on 
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the sides of the tank. ‘The bottom 
of the cup extends of an inch 
below the normal level of the wa- 


ter in the tank. ‘The cup is made 


convex on the bottom to prevent 


the collection of air bubbles Che 
normal level is maintained at the 


same height by means of an 
L.-shaped spout having a two-inch 
circular orifice. The lower point 
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GRAVITY APPARATUS 
of the elbow of the spout 1s | 


an inch below the upper edg: 
the opening made by the spout into 
the tank A spigot at the lowe 
part of the tank permits of empty 
ing the tank at the end of the 
tests. 

To use the apparatus the cup is 
lifted out and the tank is filled with 
water until it overflows through 
the spout. The cup is then placed 





“8 














Sere me 


samples, 


the brass lugs 


MUNICIPAL ENGINEERING 


brought to a bear- 
The cup 
a small quantity of water 
es the level of the water 
variable level to 

An alu- 
capacity of 


t artificial le vel 


i 
? } no s 
i lia il a 


yallons is placed under 


he ip 1s carefully 

from the tank and placed 

pan, so that the drippings 
4 ' 


brick or block of 
tested having been pre- 
s placed in the 

ip is then gently re- 
s restoring the former art- 
inewater 1n the pan 1s 


is been d splaced DY 


k of stone Phe 

Ss wa represents the 
weight yr the loss I 
vate and the specifi 
ta d by dividing the 
loss of weight 

on bricks or 

are thor ug y 

\ ter, usually im- 
king the absorp- 

being made 

S 1 by the brick 

- sby this meth 
e second deci 

oncrete' test- 

and ng absorption 
soapsti e tank has been 
s is 7 feet long, 30 inches 
if ~ aeep and Ls 
yply of running 

1ined at a constant 
are the prin ipal new feat- 


laboratory 


equipment 
ns, which have 
ded to facilitate the work 
the laboratory up to a 


lard of efficiency, are too 


sto permit of mention at 


last six years over 4,000 
covering all grades of 


natural, Portland, slag and sand 
cements, have been examined and 
[n making these tests over 
have been 
of which over 50,000 bri- 


tested 
HU OOD 
molded, 
juettes have been broken, and the 
remainde! ver 6.000. will be 
yken at intervals up to ten years. 
in making these tests many in- 
phenomena in the be- 


briquettes 


g 
teresting 
havior of cement have occurred; | 
have selected at random a few of 
the most characteristic occurrences 
show some of the vagaries in the 
irdening of cement 
(he following tests are from 
iral cement, which cracked and 
ecked badly after three days’ im- 
mersion in water, and at seven 


vas a decided loss of 


- 4 
SUI gth and signs orf disintegra- 
lie Strength in (bs. persq.in 

24 25 l 4 
hours. days. days r yrs 

ement 135 4 28 218 
2 sa 148 219 4 d4 
I} nad al] { } é 

1e@ cond m of all the bri 


1 In figure 5 (upper 
igram ) The twenty-eight day 
sts are the average of three bri- 
lettes; the eal briquettes gave 
twenty 


maximum strength of 


minimum strength of 
) inds ana 
rty-four pounds, while the sand 
standard quartz) briquettes gave 
minimum = strength of thirty 
pounds and a maximum strength 
At the end of 
and four years the tests showed 
1e cracking and checking had 
that the cement was 
And notwithstanding 
the fact that the briquettes were all 
badly cracked and checked, as those 
shown in figure 7, they yielded ex- 
ellent results, tested in tension. 
Here are some briquettes of nat- 
iraleement made from mortar taken 
from the mixing-box on actual 
work 


forty six pounds. 


} 
tl t 


ial I 
} 
ceased and 


hardening 


Tensile Strength in lbs. persq.in 
i months. 6 months. 3 years. 
1 cement, 2 bar-sand 150 168 813 


These briquettes during the first 
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stages were apparently disintegrat- 
ing, and were so soft that it was 
impossible to obtain any strength 
from them at the usual periods of 
seven and twenty-eight days; they 
were, however, carefully preserved 


Motor. Sifting Machine. 





strength than the neat-cement 


briquettes. 


This is shown by the following 


tests: 
Tensile Strength in lbs. per eq. in 
244hours. 7days. 28 days yrs 
Neat cement 139 278 837 
1 cement, 2 sand 86 201 2x0) 





Impact and Abrasion Machine 


Fic. 4. VIEW IN PHYSICAL LABORATORY. 


in water, and at four months had 
hardened and developed consider- 
able strength. 

It is a frequent occurrence for 
natural-cement briquettes composed 
of 2 parts of standard quartz-sand 
and 1 of cement to develop greater 


Another remarkable test was ob- 
tained from briquettes made from 
mortar taken from the mixing-box, 
and composed of one part natural 
cement and two parts bar-sand 
These briquettes were preserved on 
the work, having been immersed 
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in water after hard-set, and were 
subsequently frozen solid in the 
pan in which they had been im- 
mersed. In spite of this usage 
they developed the following tensile 
strengths 
Tensile Strength in lbs. persq.in. 
7days. 28days. 2 mos. 3yrs. 
1 cement,2 bar-sand 8 93 173 603 
[t has been my experience that 
retempering natural cement greatly 


standing this, the cement gradu- 
ally developed strength, although 
it gave very poor short-time tests. 
The tests are as follows: 

Tensile Strength in lbs. per sq. in. 
7 Days. 28 Days. 4 Years. 

1 cement, 2 bar-sand.... 35 55 585 
In order, however, to give gen- 
eral ideas of the results of the tests 
of cements, I have prepared the ac- 
companying diagrams, in which 

















Specific Gravity Apparatus. 


Hood. Hood. 


Fie. 5. VIEW IN CHEMICAL LABORATORY, 


reduces its early strength and gen- 
erally impairs its ultimate strength. 
If, however, the retempering has 
not been too great, the cement will 
very gradually acquire strength. 
The tests I have selected to illus- 
trate this point were obtained from 
briquettes made from natural-ce- 
ment mortar taken from the mix- 
ing-box on the work. The mortar 
had been retempered at the mixing- 
box by the mason’s helper and by 
the mason himself; vet, notwith- 


the results of the tests have been 
grouped into class averages 

In upper diagram, figure 8, re- 
sults are shown of the tests of ce- 
ment made over five years ago. It 
will be observed that there is no 
notable increase in strength beyond 
that attained at the end of six 
months. One interesting feature 
of the diagram is the showing made 
by the American natural cements; 
these cements, under the superior 
manipulation in the laboratory, 
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prove to be close competitors of the 
Portland cements of five years ago. 

It is customary, on all work of 
importance, to test the value of ce- 
ments by making briquettes from 
mortar taken directly from the mix- 
ing-box. 

In the construction of the sub- 
way along Pennsylvania avenue it 


moved from the molds until they 
were three or four days old. If 
placed in water as soon as they 
were removed from the molds, they 
gradually dissolved into a soft mass; 
They had, therefore, to be preserved 
in air, although they could be pre- 
served in water after one or 
months’ exposure in the air. 


more 





Fie. 6. 


was necessary to underpin many of 
the buildings along the line of the 
work; in some cases this necessi- 
tated rebuilding the brick walls. 
This brick-work was laid up in 
lime mortar. 

A series of briquettes was made 
from the lime mortar, used in this 
work, taken direct from the mixing- 
box. These briquettes hardened 
very slowly, and could not be re- 








VIEW OF OVER 20,000 BROKEN BRIQUETTES 


[n figure 8, diagram 2, the results 
of these lime-mortar tests are com- 
piled, and for comparison the re- 
sults of the tests of Portland and 
natural cement mortar taken from 
the mixing-box and made during 
the same period are added. The 
bar-sand and gravel and standard 
quartz-sand used in all these tests 
are shown in figure 7. 

Tests have also been made of the 
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concrete as it is actually mixed for 
use. The test-specimens were 6- 
inch cubes. The concrete was com- 
posed of 1 part Portland cement, 3 
parts gravel, and 6 parts broken 
stone graded from ‘4 of an inch 
up to 2 inches), and had an aver- 
age weight of about 140 pounds per 
cubic foot The mortar was com- 
posed { 1 part Portland cement 
and 3 parts gravel, and had an 
average weight of about 133 pounds 


per cubic foot 








and what passed through the sieve 
was perfecty sharp, clean grit, and 
not a clay, as is the usual case with 
gravels. 

[n connection with the lime-mor- 
tar tests, shown in figure 8, it may 
be of interest to quote from a book 
published in 1780, onee in the 
possession of George Washington. 
[It is entitled, ‘‘Experiments and 
Observations Made with a View of 
Improving the Art of Composing 
and Applying Caleareous Cements 








EW OF GRAVEL; STANDARD Ql 


ARTZ, AND BAR SAND; ALSO CHECKED 


AND CRACKED BRIQUETTES. 


In figure 8, diagram 3, the aver- 
age results of the crushing tests of 
these cubes are shown. Attention 
is directed to the excellent results 
obtained by the use of the gravel. 
This gravel was sharp and clean 
and unusually well proportioned. 

The following are the percent- 
ages of residue on the various 
sieves 


No. 10 sieve 16.56 No. 50 sieve. .. .20.80 
No. 20 sie 32.92 No. 100 sieve 12.54 
No. 30 sieve 14.78 No. 200 sieve. ... 184 


Percentage passing No. 200 sieve, 1.03. 


The residue on the No. 200 sieve 


and Quicklime.’’ In the _ intro- 
ductory pages, the author, Dr. By- 
ron Higgins, expresses himself as 
follows: 

‘‘As the strength and duration 
of our most useful and expensive 
buildings depend chiefly on the 
goodness of the cement with which 
they are constructed, I looked to 
the improvement of mortar as a 
subject of great importance in 
this country, particularly where 
the weather is so variable and 
trying, and the mortar commonly 
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used is so bad that the timbers of 
longer than the walls, 
unless the moldering cement is fre- 
placed by pointing. But 


feeling that many years are requi- 


houses last 


. BV . 
quently re 





site for the greatest degree of in- 
duration which cementitious mix- 
tures like mortar can acquire, and 
that the life of man is too short 
to allow inj considerable improve- 
ments of them to be derived from 
such experiments as had hitherto 
| E TES 

resolved, in the be- 

9 f I ear 1775, to Inves- 
tigate re sely than I had 
hitherto done, the principles on 
nduration and strength 

’ is I ents depend ; not 

ting that this would lead me, 
tried path, to recover Ol 

t the Roman cement, which 
iq u¢ luects and the most ex posed 


structures has withstood every tria! 


for fifteen hundred or two thousand 





[In 1859 John Grant began his 
celebrated tests of the cement used 
in the construction of the Southern 
Main Drainage Works of London. 
Prior to this year Roman cement 
was, with few exceptions, the only 
cement used for the inverts of the 
London the arches being 
set in blue lias lime. 

The specifications for this work 
required that Portland cement 
should be of the best quality, finely 


sewers, 














ground, weigh 110 pounds per im- 


perial bushel, and maintain a 
breaking load of 400 pounds on an 

square inches, at the 
days, six days in 
water—equivalent to about 178 
pounds per square inch. 

rhe specifications of the city of 
Philadelphia in 1889 required 
Portland cement to be of the best 
quality, finely ground, weigh 112 
pounds per imperial bushel, and 
develop a tensile strength of not less 


area OF Z 


end or seven 


























Or ‘ 3g 6/* 
Fic. 10. COMPARISON OF LIME MORTAR CEMENT WITH CEMENT OF 1860-65 AND CEMENT OF 1897 
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than 275 pounds, or more than 400 
pounds, at the end of seven days, 
six days in water. Since the estab- 
lishment of the laboratory, in 1892, 
the city requirements have been 
gradually raised each year, as was 
shown by the average results of the 
tests to be advisable. 

In figure 9 it will be noticed 
that the average results of the tests 
the require- 

have shown 
that the in- 
requirements 


each year exceeded 
ments forthat year. | 
on Seve ral occasions 
crease n the each 
has been accompanied by a 
decrease in the price of the cement, 
and I can not emphasize too strong- 
ly the fact that to-day the city is 
using cement at least fifty per cent. 
and from ten to twenty 
per cent. cheaper, than it was when 
the laboratory was first established 
In figure 10, I have plotted the 


yeal 


stronger, 


average results of the tests of Port- 
land and natural cement used in 
the city ‘in 1897, the tests of lime 
mortar, which agree closely with 
those given by Vicat in 1818, and 
the results obtained by Grant from 
1860 to 1865. 

It will be noticed how much su- 
perior the cement of to-day is to 
that used in Grant’s time, and to 
the lime mortar described by Vicat 
and Higgins. Whether the same 
superiority will be true of the ce- 
ment at longer periods of time, 
only time will tell. 

It is for this reason that the re- 
sults of the five- and ten-year tests 
of the present high-testing cement 
will valuable. Until these 
results obtained, we should 
withhold our judgment as to the 
merits of these cements. 


be so 
are 
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THE QUESTION DEPARTMENT. 


By Charles Carroll Brown, M. Am. Soe. C. E., for MUNICIPAL ENGINEERING.| 


THE VALUE OF WATER-WORKS 
FRANCHISES 

We wish information in regard to the 
value of franchises, say, for twenty, thirty 
or fifty years. We understand there has 
been arbitration on such subject. Can you 
give us the result? Any information you 
can give us on the valueof franchises we 
would be pleased to have 

T)} Ny W ater Company, 
rT M.W a Pres., Salem, Or 

The subject of valuation of water- 
works property was discussed by 
the American Society of Civil En- 
gineers, in 1897, and the papers and 
discussions will be found in the 
volume of the society transactions 
tor December of that year. Karfsas 
City and Syracuse are referred to 
in detail, but thereis not much refer- 
ence to the cash value of franchises, 


as in the former case, in particular, 
the franchise period was about to 
expire 
There are so many items for con- 
sideration in determining the value 
of a franchise that a definite an- 
swer to such a question is impossi- 
ble If the city is about to granta 
frai se 1 a water company the 
considerations are quite different 
han 1f an owner of a 
vate! int s about to dispose of 
ther | ate person or com- 


ey are different again if 
the city is wishing to purchase from 


a franchise pre- 


rst case the length of 
time the franchise is to run, the 
contr f the city over stock and 
bond issues and water rates, the 
kind I ntract that is to be made 
fo e prote nand water for pub- 
lic S the provisions for pur- 
chast the city at fixed or indef- 


»at ’ ar all 
iInite times, are all 


: important factors 
In fixing the amount the city should 
receive for the franchise. Annual 
payments of percentages of income 
or profits are now popular and usu- 


ally more equitable than full pay- 
ment of fixed sums. 

In the second case many of the 
same items, the condition of the 
works, the earning capacity, the 
actual receipts and profits, the pros- 
pective growth, must be taken into 
consideration 

The third ease is discussed most 
fully in the papers referred to above 
and an abstract can not well be 
given here 

In the case of the Syracuse Wa- 
ter Company referred to the com- 
pany showed the total cost of the 
works to have been $900,000, 
the present value $852,775, the 
net revenue $70,000 a year, and 
the bonded debt $200,600. The 
commissioners estimated the pres- 
ent value of the plant at $391,030 
The award of the commissioners 
aid by the city was $850,000. In 
Kansas City the franchise had ex- 
pired and the city refused to renew 

In the former case, and to 
yme extent in the latter, large 


expenditures by the city were nec- 
essary at once to put the works in 
ndition to give satisfactory serv- 
The Long Island Water Sup- 
Company entered into a twenty- 
ve-year contract to supply the 
wn of New Lots with water 
When the town was annexed to 
Brooklyn, the city wished to pur- 
hase and the commissioners ap- 
p nted fixed the compensation at 
$77,500 for lands, $292,500 for all 
chinery, reservoir pipes and ap- 
purtenances (company’s estimate, 
$334,951.91), and $200,000 for the 
franchise which still had about 
fifteen years torun. Total, $570,- 
000. The receipts in 1892 were 
$84,295, and disbursements, not 
including interest and sinking 
fund charges, were $20,786.05. 
The business of the company was 
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rapidly increasing, but additions 
to supply would not be needed 
for some years. If all these items 
had been included the value of 
the property would have been in- 
creased materially. If the works 
had been sold to another company 
this would have been done. 

There is room for so many dif- 
ferences of opinion in determining 
the value of a franchise that aver- 
ages, made preferably by competent 
members of commissions appointed 
for the purpose, must usually be 
accepted as the best approxima- 
tions possible. 





LEGAL QUESTIONS RELATING TO 
SEALED PROPOSALS AND DEPOS- 
ITING CERTIFIED CHECKS. 
Finding your magazine always so inter 

esting and reliable, I take the liberty of 

asking you a few questions relative to con- 
tracts in a legal light. Municipal corpo- 
rations in receiving bids usually insist on 
the bids being accompanied by a certi 
fied check or other deposit. (1) Can they 
legally refuse to accept a bid or ignore a bid 
not accompanied by such certified check? 
2) Can they legally throw outa bid which 
is accompanied hy a certified check of 
smaller value than that specified by the 
corporation? (3) After bids are received 
with certified checks attached, by the cor- 
poration, who is responsible to the bidders 
for their safe return? (4) And should one 
be cashed what could be done by the 
bidder to obtain a refunding of the money 
value of the deposit? (5) Is there any 
legal bearing on the opening and reading 
of the bids, as to whether they shall 
be read in public or private? (6) Again, 
can any action be taken in a case where 
the advertisement states, “Sealed bids 
will be received till 6 Pp. m. and opened 
at 8 p.m.” and they are opened before 8 pr. 

m. to faciliate tabulation, or anything else? 

(7) Also what can be done in case a bid- 

der offers his bid after 6 rp. m. before 8 p. M.? 

In the above case, is it safe for the corpo- 

ration officials to take it? (8) Oris it safe 

for them to refuse it? (9) After the bids 
are opened can the corporation legally 
hold the certified checks till the contract 
is let? (10) And suppose the letting 
was deferred, how long could they hold 
them? (11) After the bids are opened, 
ean the corporation hold the deposit of 
the contractor whose bid is accepted 
until his bond is put up? (12) And can 
they hold the deposits of the other bid- 
ders until this bond is put up, with the 
idea of accepting one of their bids in case 


the contractor fails to secure his bond? 
(18) If so, how long can they hold them on 
this plea? (14) In case the bidder who is 
awarded the contract fails to secure a bond, 
can the corporation confiscate his deposit, 
and claim it as the property of the corpo- 
ration? (15) If a bidder wishes to reduce 
his bid after the bids are opened, can the 
other bidders prevent such reduced bid 
being accepted? or can any one of them or 
all of them take any other action in the 
case? (16) If a bidder finds when the bids 
are publicly read that he is much lower 
than the other bidders, can he forcibly re- 
cover his bid and deposit or save himself 
from being forced to accept the contract 
and fill it, under penalty of the loss of his 
deposit, setting upa claim of error in com- 
piling his estimate? (17) Can he recover 
his bid and deposit by any other claim? 
18) If a bidder can recover his bid and 
deposit as above, how can a corporation in 
receiving bids guard against loss of time, 
ete., consequenton such action on the part 
of contractors? 
F. W. Salmon, Burlington, Towa. 


For any particular case, legal 
advice should be sought and would 
be based on the peculiar conditions 
existing, the customs of the locality 
and the laws of the state. There 
are some general principles upon 
which procedure in receiving bids 
should be based, and the following 
answers to the specific questions 
conform to the writer’s observation 
of the usual customs where fair 
treatment is accorded all bidders 
The principles of justice and hon- 
esty are frequently violated by 
boards and officials, often through 
ignorance, but sometimes on ac- 
count of collusion with favored 
contractors. Recourse can always 
be had to the courts when injustice 
isdone. Sometimes the complain- 
ant must be an aggrieved bidder, 
but more frequently he must be an 
interested tax or assessment payer. 
Advice as to the proper person to 
bring such suit must be secured 
for the particular case from com- 
petent legal authority. Itis prob- 
able that some of the answers 
given will differ from those that 
would be given by some of our 
readers. If so, we shall hope to 
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receive statements of opinion as to 
the proper answers and the reasons 
therefor 


(1) In the advertisement for 
bids, or in the fixed rules for the 
government of the board in such 
matters, there should be a state- 


ment of the procedure that will be 
followed in receiving and opening 


bids, letting the contract and exe- 
cuting the same These rules 
should be strictly adhered to, as 
they are a part ol the basis on 


make their 
ons therefrom are almost 


which bidders 
and deviati 
sure to work injury to 
The requirement of a certified check 
with the bid is one 
from the 


Irom delay ol 


prices, 


some one. 
de posited 
to save the corporation 
nd damage 


sing the work, if the ac- 


cep | dder fails to enter into con- 
tract, and is intended to be retained 
to reimbD se the city for such dam- 
age a expens on account of 
sui lure he corporation can 
therefore legally refuse to accept a 


ompanied by the check 
required in the advertisement for 
the rules of the board 


imount of the check 


should 7 tnat so required, or the 


1 ean reject the bid These 
rejections should be made as soon 
as the defect is dist overed and be- 


lg the D ds 
The checks are held in trust 
for the bidders and the corporation 


rore readll 


by the officer named to receive 
them and are subject to the orders 
of the board until all the condi- 
tions of the advertisement and 
board rules are complied with, 


when they become the property of 
the bidders or of the corporation 
according to whether the bidders 
have individually complied with 
the conditions of the letting or not 
and to the decision of the board in 
the lattercase. ‘The officer named, 
the clerk of the board, or the mem- 


bers of the board, are responsible 
for the safe return of the checks, 
according to the terms of the ad- 


vertisement and the rules of the 
board. 
(4) Should such checks be 


cashed without due authority of 
law the responsible officer may be 
proceeded against for misuse of 
trust funds and can readily be- 
come liable to criminal prosecu- 
tion 

(5) The usual requirement of 
advertisement and board rules is 
that the bids shall be opened and 
in public. Any other mode 
of procedure is open to the suspi- 
‘ion of dishonest manipulation 
The matter is probably one within 
the board to deter- 
mine, and unless the advertisement 
for bids or the fixed rules of the 
board require public opening and 
reading of bids the board can prob- 
ably open the bids in private. It 


should be easy to 


] 
reaad 10D 


the power ol 


; arouse such an 
expression ol public opinion that 
i board would find itself obliged 
to make rules requiring open Con- 
sideration of bids except in cases 
publication of 


where premature 
fimures would be to the serious det- 
riment of the corporation. Such 
ases are, of course, extremely rare. 

(6) The terms of the advertise- 
ment and rules should be followed 
strictly, and if bids are opened 
subsequently to the limit set for 
receiving them, and prior to the 
time set for opening and reading 
them, the procedure should be defi- 
nitely fixed by rule, and the bids 
should be opened by trusted and 
trusty officers of the board, and the 
figures not disclosed until read in 
the board meeting at the time 
fixed. This method has its con- 


veniences, but always lays the em- 
ployes of the board having the tab- 
ulation in charge open to suspicion 
of undue influence in securing pre- 























mature disclosure of prices. If the 
rules are strictly adhered to this 
amounts to little. 

(7) If bids are opened for tabu- 
lation as just described, before the 
hour set for reading bids, no bid 
should be received after the time 
set as the limit for receiving bids. 
There can then be no suspicion of 
collusion with the late bidder in 
furnishing information regarding 
figures of other bidders. If the 
bids are not opened until the time 
set for reading them, there can be 
no harm in admitting a late bidder 
if the board and all the other bidders 
consent. In such cases the time- 
limit for receipt of bids should be 
the time of opening bids, and no 
bids should be received after any 
bid has been opened. 

(8) The board can legally re- 
fuse to accept a bid filed after the 
time-limit has expired, and should 
refuse all bids so filed. 

The rules should state the 
length of time checks ean be held 
The check of the successful bidder 
must be held until he complies with 
the conditions, or until it is for- 
feited by hisnon-compliance. Un- 
less specific directions are given in 
the advertisement or rules, the 
checks of bidders not awarded the 
contract are considered to revert to 
their owners and to be subject to 
their call, at once, if desired 
Should it be desired to retain the 
checks so that the contract could be 
let to the next bidder in case the 
one to whom the contract is first 
awarded fails to qualify, it should 
be so stated in advertisement or 
rules. If not so stated the arrange- 
ment can be made afterwards with 
the bidders, but they usually have 
the right to withdraw check and 
right to receive the contract unless 
such special agreement is made, 
verbally or otherwise. The check 
is supposed to pay the damages and 


‘ 
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expense of another advertisement, 
but can probably be used to pay the 
additional expense incurred in let- 
ting to the next lowest bidder in 
case its owner (the lowest bidder ) 
fails to enter into the contract. 


(10) If the letting is deferred 
any bidder can probably demand 
the return of his check, but he at 
the same time loses his chance to 
obtain the contract. This is fre- 
quently a question of damage to 
bidders which must be settled upon 
the merits of the particular case. 
[f it is considerable and the board 
is unreasonable, recourse must be 
had to the courts. Strictly speak- 
ing, the board can not defer the let- 
ting except by consent of the bid- 
ders, and can not usually retain 
the bids or checks of those unwill- 
ing to wait. 

(11) This is the purpose of the 
check, and if the bond is not filed 
within the time specified and the 
contract is not signed, the board 
can, and should, apply the check 
of the delinquent contractor to the 
benefit of the city. 

(12) If the bidders are willing. 
This answer is included in 9 above. 

(13) As long as the bidders are 
willing, unless specifically pro- 
vided for in advertisement or rules. 
See 9 and 10 above. 

(14) The check is required for 
the purpose of reimbursing the 
city for any damage or expense on 
account of failure of successful 
bidder to enter into contract, and 
forfeiture of check upon such fail- 
ure is agreed to by him in filing it 
with his bid. The board not only 
can, but should, declare the check 
forfeited to the city. Boards are 
too apt to be lenient to delinquent 
contractors in this matter, fre- 
quently to the serious detriment of 
the corporation’s interests. 

(15) All the principles of fair- 
ness are violated by any permission 
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to change bids after they are 
opened, and many dishonest con- 
tracts are let in this way, the fav- 
ored contractor being permitted to 
reduce his bid to the lowest, and 
afterward enabled to make his 
profit by violations of specifica- 


tions, allowance of extras, pay- 
ments for work not done, ete. If 
the board persists in permitting 
this, no taxpayer has a cause of 
complaint which would be heard 
in irt, unless he can show fraud, 
because the cost of the improve- 
ment is reduced Whether a bid- 
der would have a cause of action 
must be determined on considera- 
tion of the circumstances in the 
partic ilar case, the laws and court 
decisions in the state in which it 
occurs 

16) If the bidder can establish 
his claim of serious error, he will 
usually find the board willing to 
cancel his bid and return his check 


Some boards are so careful in their 
mo les ol procedure that they will 
the bidder to establish his 


equ 
claim of error in court in a suit to 
( s check or otherwise 
Courts usually decide in favor of 
the lider if his claim of material 
er! s substantiated, unless there 
are peculiar circumstances requir- 


liiterent decision 

any claim which he can 
ce the board is just, or which 

he can substantiate in court in suit 

to recover his check. 

18) If the claim of 16 or 17 
is established the bid is cancelled 
and considered as though hever 
made, so that the contract would be 
awarded to the lowest actual bidder 
and his action and check would be 
those of interest to the corporation. 
The question of loss tothe corpora- 
tion must be considered in deciding 
to cancel the bid, and the board 
must take into account the proba- 
ble decision of the court in a suit 


by the bidder to recover his check. 
lf his error causes loss to the cor- 
poration the board should beable to 
secure a settlement which will re- 
duce this loss toa minimum. Most 
boards are too lenient with con- 
tractors in such cases. 





COST OF STREET SPRINKLING AND 
SWEEPING. 

In your June number, ’99, on page 384, 
you give the figures of street cleaning of 
different cities of this country. Are these 
tigures for compiete work, namely, sprink- 
ling prior to sweeping, sweeping, picking 
ip the sweepings and carting them to the 
lump, or are they for sweeping alone? 

B. Kern, Jr., Toledo, Ohio. 

lhe figures given are for the 
work complete, including whatever 
sprinkling is necessary and the dis- 
posal of the sweepings. ‘The fig- 
ires for sprinkling are for street 
sprinkling without reference to 
sweeping, and the cost is probably 
higher than that of sprinkling pre- 
liminary to sweeping. 

RELATIVE MERITS OF SHALE AND 
FIRE BRICK FOR STREET PAVING. 
Iam looking up the question of shale 

brick vs. fire brick for paving purposes. 

Could you favor me with the results of 

past experiences, and also give me refer- 

ences, particularly to late discussions of 
this question 1. B., Pittsburg, Pa. 

For full discussions of the sub- 
ject one should go back to the lit- 
erature of three to five years ago. 
The whole matter was thoroughly 
gone over at that time and the 
scarcity of pure fire clay, according 
to the technical definitions, with 
the general application of the ter:a 
shale to nearly all deposits suitable 
for making paving brick has re- 
duced the proportion of true fire 
brick used for paving to a very 
small figure. The difficulty of nam- 
ing a fire clay is shown in a dis- 
cussion on the subject in MUNICIPAL 
ENGINEERING for January, 1896, 
page 23. Other discussions of the 
subject appear about that date and 
earlier. Undoubtedly there are 
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some fire clay brick which make 
better pavements than many shale 
brick. ‘Tests of particular manu- 
facturers’ product in the street are 
the best evidence regarding its dur- 
ability. Next to these are the elab- 
orate mechanical tests now pre- 
scribed. The question is not now 
between fire clay and shale as ma- 
terials for making paving brick, 
but between brick of various makes 
and materials, as to which is the 
most durable. In fact, most of the 
best brick are made of a judicious 
mixture of shale and clay 





STANDARD SANITARY PRACTICI 
REGARDING SEWER VENTI 
LATION, 
Will you please answer through your 


magazine if it is not the recognized sani- 
tary practice all over the United States 
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city of New York. There is good 
reason for it when plumbing in- 
spection is not thorough, and where 
‘‘combined’’ sewers are 
pecially if their construction has 
been imperfect and deposits occur 
Modern practice has been removing 
all omitting 
the trap in the house sewer, and 
many arguments in favor of a free 
passage of air from sewer to roof 
through soil pipes, are now pre- 
sented. ‘The use of the trap in the 
house drain in a separate system of 
is to a certain extent a con 
that the sewers are not 
properly designed or built, and not 
properly and frequently flushed. 
A well designed and constructed 
for drainage only 
gives no opportunity for deposits 


used, es- 


these objections to 


sewers 


fession 


system house 


M ° ' PC S] a c | li C }? ] 
and Europe to tray the main sewer and ol decomposing material, ex ¥% a 
havea fresh air inlet thus: the smallest branches, and flush 
pt 
¥ A 
cae’, 
yn 
7 f GROUNO® SURFACE. __ - 
| -__49 . 
SUSE Sterne 
fn MAIN SEW 
— — j oy 
We are having quite a discussion here tanks discharging at frequent in- 
about it amongst the plumbers, some fa- tervals a 1s ; ef wat - 
‘ : . Ss 8s 2S ‘ Ty ropor- 
voring the trap and fresh air inlet, and Crvais Supplies Of waver pro| 


some contending that there should be no 
trap, but the main street sewer should be 
vented through all the houses. Our sys- 
tem of sewers here is what is called the 
separate system. Will you please state 
what is the universally recognized rule in 
modern sanitary practice in regard to this 
question? 
E. G. Trueheart, City Engineer, 
San Antonio, T: 


The construction described has 
long been standard and required 
by the health department of the 


tionate to the work required, will 
keep these clean. 
then removed so promptly that al 
no ‘‘sewer gas’’ is formed and 
odors are very slight. Full pro 
vision for ventilation through man- 
flush tanks and lamp-hole 
covers, and through house 
nections will keep the sewer air 
sweeter than that of many ill-ven- 
tilated crowded assembly rooms. 


1S 


The sewage 


most 


hole, 


con- 
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Plumbing must be 


signed and tested in the 


properly de- 
most thor- 


ough manner to prevent accidental 
admission of easional accum- 
ulat sewer gas when the 
sewel re permitted to get out of 
order = cl Ct asional admis- 
sions are in any case no more dan- 
ger S i Scarcely more objec- 
tionable than a ynstant admission 
of t products of decomposition 
in the St itself, even lf 
the ti serted outside the 
hous If the air always flowed in 
at ft et as sed there would 
be | l I ises thus formed, 
but t an not be depended upo! 
at lt es wit! special pl s 
10! I o the daratt 
| 3, W e there is weight of 
old aut ty a municipal regu- 
lat I the side of the trap in 
house systems of large, 
poo! Stl { sewers, there 
is ¢ scientific theory 
a rctice n favo! 
\ foward, I 
: OR OTHE! 
\ MIXTURES 
es of sal ser ‘ 
s h is washe 
\ or other side- 
-_ , ilks have been laid 
r ears some are l { 
is T f ( PY 
S l r grade ot sand r 
H V.S 
: ngs from crushers are sel- 
dom ¢§ for ng with hydrau- 
lj ¢ nt [fo lewalks Spe lal 
fine screening freed from dust by 
washing, are excellent for making 
fi ement concrete for the surfac« 
of er nt sidewalks, areas, etc 
S st m that any product ol 
a crusher can be used to mix with 
re l aspha or asphaltic cem- 
ent 1 specia tuminous prepara- 
tior for the surface mixture of 
asphalt pavements or sidewalks. 
But experienced men could well 
use your sharp, clean, washed, fine 
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omitting the trap on house drains 
well-designed and con- 
sewers on the separate 
system. ‘There is no universally 
recognized rule on the subject, al- 
though the insertion of the trap is 
by far the most common, but there 


ln hew 
structed 


is frequent controversy such as is 
suggested in the question. As is 
isually the case, where there are 
such differences in practice, the 
tl procedure must be 


true mode of 
the individual con- 


worked out for 


ditions (he important thing in 
the case dese! ibed is not the inser- 
tion or omission of the pipe, but 
{ thorough inspection of the 


ise plumbing by competent mu- 


pal authority, and this inspec- 
tion should be made at regular in- 
Simple inspection of the 
rst plumbing put into the 


‘ant one in assuming 


ervais 


house 


litions or repairs are 


a sand But 
very fine 
its bulk to your 
one-twentieth 


] 


yr a limestone 


stone, which is almost 


should add sand— 
one-tenth of 
also about 
a powdered silica 
fill voids Che climate extremes 
Halifax a solid founda- 

so deep and well drained as to 
resist frost On this foundation 


lemand 


uu should use an asphalt surface 

<ture, rich enough in asphaltum 

natural mineral pitch to prevent 
racking from sudden chilling in 
very cold weather. Avoid coal or 
gas-tars, which are not asphalts, in 

tur surface mixtures. 

lf you are using European as- 
phalt mast sidewalks, your 
washed sand scrubbings are excel- 
lent for that mixture and should 


be added to the melted mastic cakes 
and Trinidad or other real asphal- 
tum in the mixing kettles. 

















THE QUESTION 


(;ravel must be avoided in all 
surface mixtures, because it is not 
angular and is not held tightly in 
the pavement or walk. 





HORSELESS CARRIAGES, KINDS, 
COST, ETC. 


What is the cost of a light horseless 
carriage? By what power are they driven? 
\{t what cost for power? 

W. L. Bishop, Dartmouth, N.S 


The cost ranges from about $450 
to $2,500, according to the kind of 
power, size and style of a carriage 


for two persons Some for two 
will carry four on good roads 


lhe motive powers in use and un- 
der experiment are naphtha, gas- 
oline, petroleum, steam with naph- 
tha for fuel, electric storage bat- 
teries, compressed air, 
acid gas, etc. Cost of running is 
a little less than ‘2 cent per mile 
per person, but repairs, cleaning, 
housing, ete., must be added. Re- 
member that perfectly successful 
carriages are hard to find, but are¢ 
soon expected. 


carbonic 


INJURY TO WATER PIPES 
CAPING ELECTRIC CURI 
What is the Atlanta ordinance against 

injury to pipes from escaping electricity 

from trolley or other electric currents 

Where can I get a copy of that ordinance 

A. fo. Bas New 


Orlea 
You can get a full copy by writ 
ing to the city clerk of Atlanta. It 
is brief, covering only about 
small printed page. Its principal 
points are: (1) All producers and 
owners of electricity must use ap- 
pliances to retain it within its 
proper channels and not allow any 
to escape and injure any pipes or 
other structure or property of the 
city; also keep all such electric ap- 
pliances in good order and use im- 
provements thereon. (2) Penalty 
for each violation $100. It is not 
necessary to show that the whole of 
any injurious electric current comes 
from any one source; each con- 


one 
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tributor to the injury shall be fined. 

(3) The city may collect damages 

in addition to each and every fine 

imposed. 

IS ALUMINUM GOOD FOR WATER 
PIPES? 

Would aluminum be a good material for 
water-service pipes? What are the objec 
tions to its use? 

W. 1. Bishop, Dartmouth, N.S 
[It would be good from receiving 
stand-points, but it is not pliabl 
like lead pipe for making house 
connections, nor is it yet as cheap 


bulk for bulk, that is, 
the same size and length. 


on a basis of 


RE-USE OF OLD ASPHALT 


Can you inform me if there is any liter 
ature relating to the re-use of old asphalt 
material with fresh asphalt to make the 
new mixture for paving purposes, and if 
so, where the same can be obtained? Hav: 
any articles on the subject been published 
in MuNniIcirpAL ENGINEERING ? 


Levan H. Ca phell Eva } 
Div. U.S. Patent Offi W hinat 7 & 
Articles have bee nh p iblishe 1 
from time to time in Muni 


ENGINEERING on the subject of the 
re-use of asphalt In connection with 
material. Some of the arti- 
cles to which reference can be mad 
will be found on page 115, No. 2 


fresh 


Vol. X, February, 1896; page 359 

No. 6, Vol. XI, December, 1896 

page 377, No. 6, Vol. XII, June, 

L897 

USE OF TEMPLATES IN ASPHAL1 
PAVING, 


I notice you give a good deal of atten- 
tion to asphalt paving, and would like a 
little information. Would a 
template for asphalt paving be in de- 
mand? How much labor would it save, 
and would it improve the uniformity of 
the paving as to thickness and conformity 
to grade? I believe that it would do all 
this, but do not care to advance any ideas 
or theories regarding something I am not 
too well acquainted with. 

W. R. Smuthe, Madison, S. D 


successful 


Many forms of templates and 
gauges for regulating the depth of 
the asphalt paving mixture on the 
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concrete her foundation have 
been proposed and UI ed Kew, lT 
any, are now used by asphalt pav- 
ng s and ontractors 
The irving width and crown of 
streets and parts of the same streets 
have lught paving companies to 
be i sh the con- 
cret I lation t a 
surface. parall n every respect, 
I st ¢ il surface 
of lesired [his is 
di ns row of stakes 
in the ent yt a street, and two 
othe vs half way between this 
row rbstones In case 
I wide streets additional] 
rows are driven he stakes are in 
lin ngthnwise and crosswist 


the streets and the tops are leit at 


the é S eded and deter- 
m means of three special 
squares, which by being in- 
verte | 9 wooden blocks 
or m, are used t 
Slog V1S d lengthwise the 
street in s e stakes 
I lation is finished 


the asphalt pave 
raked with hot 
mined by the 
of the rakes 
tnis purpose. 

re ( impression 
ression is about 
raking 


onsisted 


1 iong time 
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lengthwise the street, in the center, 


but the trained raker can do more 
and better work without it It is 

istomary to use two chalk lines 
on the face of the curbstones on 


each side of the street. 

s called the 
which the 
he sec 


( OmMpression 


Che upper 
‘‘raking line,’’ to 
material is raked 
is the ‘‘tamping”’ 
’ line. Straight- 
edges of wood eighteen or twenty 
feet long are used to be 


itters are finished in straight lines 


loose 


ynd line 


} 


sure the 


othwise the street 
used at other places 
street. 


lhe straight 


are aisSoO 


eages 
othwise the 


Un the W 


lemand 


think there is 
tem- 
flat 
areas of market places, floors, etc., 
planks of the 
finished pavement are wet with 
luum oil and laid end 
ide guide along which 

They 
are then removed and placed for 
laying a second strip. ‘This is for 
surfaces so wide that asphalt can 
‘ross the entire surface 


hole, we 
tor any torm oO! 
large, 


plate, except as used on 


where thickness of 
1 +e! . 
a iittie resi 
] 
toendasas 


» finish a strip of pavement. 


be laid ac 

lengthwise simultaneously 
hand and steam rollers should 
ised over these side strips freely 
problem of laying asphalt pave- 
its is not similar to that of Port- 
other pavement, 
vhich is laid moist and hardens by 

ving and setting The asphalt 

vement hardens by compression 
hence the difficulty of 


ising forms and templates 


an 1 


n 
A iit 


ray 
? ? 
ey 


nd cement or 


‘ 1 , } 
ana Cooiln 


LEGAL DECISIONS. 


Revie ed Specially f 


PRIMARY 
ON CON 


ASSESS MENTS 
CITY 


TRACTS FOR [MPROVEMENTS 

PAID THEREBY 

lwo important decisions have re- 
ently been handed down aftirming 
the general doctrine that a city can 
not be held primarily liable on con- 


MUNICIPAL EN 


tracts for improvements to be paid 
from special assessments, in case 
the statutes under which the con- 
tract is made expressly forbid the 
assumption of such a liability by 
the municipality. 

The first of these decisions, City of 
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Huntington v. Force, was handed 
down by the supreme court of 
Indiana, April 4, 1899 (53 N. E. 
Rep. 443). Here it was held that, 
under the law of March 8, 1889, 
known as the ‘‘Barrett Law,’’ pro- 
viding that the city shall be liable 
for the price of public improve- 
ments, and that the cost tiereof 
shall be assessed against the land 
benefited, a city is not liable for 
such cost until it has, in some way, 
realized from the property benefited 
the amountthereof. The appellees 
in this case sued the city of Hun- 
tington for moneys alleged to be 
due to them on account of work 
and materials furnished in the con- 
struction of certain public sewers, 
which constituted a part of the gen 
eral system of public improvements 
of the city, the contracts for their 
construction being entered into un- 
der the authority of the law cited, 
and the action being brought 
against the city as if it were pri- 
marily and unconditionally liable 
The statute required that the cost 
of the improvements should be as- 
sessed against the lots and lands 
benefited thereby, and permitted 
the issuing of bonds in anticipation 
of assessments against the property 
so benefited; but it did not require 
or authorize the city to pay the cost 
of the improvements out of its gen- 
eral revenues. As it was not shown 
that the improvement bonds had 
been sold, or that a fund had come 
into the possession of the city out 
of which the claims could be paid, 
the court could not well hold other- 
wise than that the liability of the 
city under the action was not estab- 
lished. 

A second case, bearing upon the 
application of the Illinois statute is 
that of the City of Pontiac v. Tal- 
bot Paving Company, the decision 
in which was handed down by the 
circuit court of appeals, seventh 


circuit, on May 19 (94 Fed. Rep 
65). The alleged cause of action 
was the failure and neglect on the 
part of the municipal authorities to 
provide ‘‘for a new special tax as- 
sessment’’ against contiguous prop- 
erty to pay amounts earned under 
a contract for the paving and im- 
proving of certain streets entered 
into by the city under the authority 
of and in accordance with the gen 
eral incorporation act for cities and 
villages Section 49 of article 9 of 
the said act (1 Starr & C. Ann. St 
[ll., 2d ed., p 777) declares that 
‘fall persons taking any contract 
with the city or village, and who 
agree to be paid from special as- 
sessments, shall have no claim or 
lien upon the city or village in any 
event, except Irom the collection of 
the special assessment made for th« 
work contracted for.’’ After the 
work had been performed and ac 
cepted by the city and part pay- 
ment made therefor, in an 
brought by certain lot owners and 
prosecuted by appeal to the su- 
preme court of the state, it was de- 
cided that the ordinance under 
which the contract 
invalid, because of a 
to the city engineer to make altera- 
tions in the specifications and to 
vary thecontract price. (Bradford 
City of Pontiac, 165 II]. 612) 
Consequently it became impossible 
to collect the special tax, and tli 
city council refused to make pro 
vision for the payment of thie 
amount due. The 
was brought on the ground of sucl 
willful refusaland negligence on the 
part of the city officers to provide 
for the payment of the sum due 
The court in its opinion says 
‘The statute which confers the au- 
thority for making the improve- 
ment in question imperatively re 
quires that the expense, aside from 
street intersections, shall be borne 


actio 


was made was 


power piven 


present actiol 
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by the abutting property, through 
special assessment, and shall not 
become a publ charge ‘in any 
event.’ The provision 1s of gen- 
eral application to cities and vil- 
lages in the state of Illinois, and is 
in accord witl a rule of public 
poli which is common in mu 
nicipal charters, and is upheld by 
judicial authorit If, however, 


the contractor, who performs the 
work so authorized, has the right 
to recover the contract price against 
the munt Ipality, by way of dam- 
ages, in the event of neglect or re- 


fusal on the part of the public of- 
ficers to perform their duty in en- 
forcing the special assessments, the 
way 1s learly pen to evade and 


nullify the legislative purpose 
However, the consensus or weight 
of autl rity shall iltimately deter- 
mine the remedy of the contracto 
for local mprovements, where the 
statute authorizes payment by spe- 
cial assess ment, but ismerely direc- 
tory 11 ts terms to that end, or 
where the yilection is limited ) 
ordina I ntract to such as 
sess Ss. a authorities fail 
to pro’ e [ol arry out the as 
sessment we ir’ ( ‘learly of the 
eneral doctrine of 

| a ty tor mere non- 

reas n the failure o1 neglect of 
cou rr otheers to perform a 
it f the l ipality can be 
extended to override pe se the 11 


hibitions expressed in this statute 
Che decisions in support of this 


view are well considered and ap- 
parel tly without conflict, and the 
following art leading and pertinent 
examples: Fletcher City of Osh- 
kosh, 18 Wis. 228: City of Green- 
castle Allen, 43 Ind. 347: Good- 
ricl City of Detroit, 12 Mich 
279; Reock Mayor of Newark, 
33 N.J. Law 129; People w. City 


of Svra LISé 144 N Y 63 
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CITY ESTOPPED TO DENY THE 
LEGALITY OF A Syl t LACT 
WHICH IS SEPARABLE AND UN- 
DER WHICH THE CITY HAS RE- 


CEIVED BENEFITS. 

Che city of Dawson, Ga., made 
a contract for a water supply 
for twenty years, but failed to ob- 
tain the authority of a vote of 
the citizens, as required by the 
itution The company com- 
plied with its part of the con- 
tract and erected a plant at great 
expense in order to furnish water 
to the city As the city council 
had the right to make a contract to 
supply the city with water for one 
year, when there was money in the 
treasury sufficient to pay therefor 
which might be lawfully appro- 
priated, or the sum could have been 
raised by lawful taxation levied 
during the year, the court held 
that upon the compliance of the 

ynpany in furnishing the water, 
the city is liable for the amount 
stipulated in the contract for each 
yeal that it received the benefits 


cons 


t 


thereof (City Council v. Dawson 
Wa ater-works Co., 32 8S. E. Rep. 


()" 
i 


ASSESSMENTS ACCORDING TO 
BENEFITS 

ihe Massachusetts court lays 
lown the rule, in the case. of Sears 

Street Commissioners of Boston, 
that local assessments on particular 
estates are permissible in that state 
nly when founded on special and 
peculiar benefits, and then only to 
an amount not exceeding such ben- 
efits 93 N. E. Rep. 876). This 
is the rule that prevails in many ol 
ir states and which has recently 
been laid down by the supreme 
court of the United States as appli- 
cable by the federal courts under 
the clause of the constitution of 
Ohio which forbids the taking of 
private property for public use 
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without just compensation. (Nor- 


wood v. Baker, 172 U.S. 269.) 
WHO MAY ENJOIN THE CONSUM- 


MATION OF AN 

TRACT. 

Any taxpayer may sue to enjoin 
the consummation of a contract for 
city work awarded in violation of 
a statute and ordinance, requiring 
it to be let to the lowest bidder, 
though he is such bidder. The re- 
fusal in this case to let the con- 
tract to the lowest bidder was due 
to an agreement among the mem- 
bers of the council not to let the 
contract to the employer of non- 
union labor. (Holden vy. City of 
Alton, 53 N. E. Rep. 556.) 


INVALID CON- 


CONSTRUCTION OF CON 
TRACT. 

Under a contract by a city with a 
water company by which the latter 
was to furnish and keep in order 
15 fire hydrants for a period of ten 
years at an annual rental value of 
$112 per annum, the city to have 
the right at any time within the 
ten years ‘‘to take any additional 
number of fire hydrants at an an- 
nual rental of one hundred dollars 
each,’’ the city ordering additional 
hydrants is liable for their rent for 
the remainder of the period of ten 
years and not merely till the order 
is rescinded. (State v. City of Phil- 
lipsburg, Montana Supreme Court, 
57 P. Rep. 405..) 


WATER 


CONSTITUTIONALITY OF SPECIAL 
ASSESSMENTS. 

The supreme court of Califor- 
nia has recently passed again upon 
the constitutionality of the spec- 
ial assessment act in that state 
in the case of Cohen v. City of Ala- 
meda (57 Pac. Rep. 377). A\l- 
though the act had been fully con- 
sidered and upheld by the court in 
Davies v. City of Los Angeles, 86 


Cal. 37, the appellants cited Nor- 
wood v. Baker as directly affecting 
its constitutionality. The court 
points out that the two cases are 
not analogous; that in the present 
case the commissioners appointed 
to make the assessment reported 
that their assessment upon the 
lands within the district had been 
made by them in proportion to the 
benefit to be derived from the im- 
provement, and this report and as- 
sessment was afterward confirmed 
by the city council, without any 
objection thereto so far as appeared 
from the record. 


SPECIAL ASSESSMENTS FOR PUBLIC 
IMPROVEMENTS 

The question of taxation for 
public improvements by special 
assessment against the property 
supposed to be benefited is again 
brought under discussion through 
the decisions of the federal courts, 
based on the case of Norwood 
v. Baker, to the effect that 
special assessments must be ac- 
cording to the benefits accruing 
to the property so taxed. While 
undoubtedly this method has been 
necessary for meeting the rapidly 
developing needs of our cities, it 
is true that in many cases through 
defective legislation many abuses 
have grown up in some of our 
states and that often gross injustice 
has been done to the property- 
owner. Not only have the assess- 
ments been in excess of the bene- 
fits in many instances, but per- 
sonal judgments in cases 
have been sustained for such assess- 
ments. In our next the 
question of the effect of the fed- 
eral rule upon the procedure in 


such 


some 


issue, 


special assessments will be dis- 
cussed and the recent cases re- 
viewed. 
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COMMENT ON CURRENT TOPICS. 


Some additional results 
the operation of the 

pt tanks at | hampaign, 
Professor A. N 
perated under his di- 
W ay illable and CA- 

d e that the process 


red ¥ favorably with 


tS are concerned Che 


peration 18 very ma- 


han the cost of the 
ess ecause no chem- 
4] , 
ulred ne iabvor ol oper- 
plant Ss aimost nothing 
{ i Sludge to de dls- 
; Gfth that 
s less n one-hitn tha 


ai precipitation 


a . 
that the effluent 1s far 


é nm the DASIS 
Vy opt ned 
lard, the septic 

I 

: } 
] rovelne 
tT 
I f ip al 


OSt O! Op 
’ 

1 enabdbie many 

S res toa 

’ 

id y lages ol! 

} 

eretotore De 

that the raw 
Lc¢ 1 serious 
t + 14 
rie€ ve not fel 


as 11s Sai works to the 


SVStel Chere are many 


wns in the West whose only 


sasmall stream or water- 
poss dry during several 


the year, for whom the 


Lio! secured by the septic 


tank is quite sufficient, since no 
water supply is within reach of 
contamination and the effluent is 
sufficiently clean to prevent any 


fear of nuisance from decompo- 


sition of the organic matter still 


remaining 


_ In it 


[In those districts there are other 
towns where more thorough purifi- 
is necessary, and they are 
deterred from undertaking the im- 
provement Dy the fact that the area 
vailable is not suitable for land 
ation and by the prohibitive 

st of importing materials for 
lter beds The effluent from the 
septic tanks like that from chem- 
ai precipitation tanks can be still 
ther purified by such filtration 
ich smaller beds and on some- 

at less f ivorable material, and 

eir introduction will thus bring 

a further reduction in first 

st and in maintenance expenses 


re thorough purification is de- 


(his statement is made notwith- 
standing the report that Brockton, 


iss., has found the disposal of 


; i et eae 
sludge and the care ol! filter beds 

Slightly reduced by uSsInNg a 
sewage reservoir as a septic tank 


onsiderable nuisance was also 
1eVve oped from the bad odors of 
the decaying sludge. ‘These facts 
are so at variance with those re- 
yarding true septic tanks that an 
explanation must be sought, and 
will be found in the lack of adapta- 
lity of the reservoir to the septic 
tank process. The failure to dis- 
tribute the flow horizontally and 
vertically, the admission of too 




















much air and light, too long re- 
the tank, will 
troubles 


tention in account 


for all the mentioned 


There have been sewage reservoirs 
in use for manv years which have 
seldom shown any evidence of sat- 
isfactory action in disposing of 


sludge by bacterial action, and 


while some of the conditions in 


the Brockton 
ble, most of them do 


reservoir are favyora- 
not conform 
with the designs for septic tanks 
which have secured satisfactory re- 
sults Favorable reports could, 
therefore, not be expected from an 
attempt to use a reservoir as a sep- 
tic tank without any adaptation to 
the demands of the new method 
Conditions differ widely in cities 
each 


and villages, and 


must be studied for itself, but the 


problem 


hnew method opens up a compara- 


tively cheap manner of securing 
satisfactory results for many cor- 
porations in nearly all sections of 


the country 


Permanent One of the recommen- 
Census ; : 
Bureau. dations of the committee 


on municipal data of the A. S. M. I 
is for a permanent census bureau, 
] 


which shall have charge of the col- 


lection and collation of statistics 
So far as the actual count of heads 
every ten years is concerned thers 
is no serious need for such a bu 
reau, nor for many of the general 
items in the statistical tables. Some 
superintendents of the census have, 
however, had larger ideas of the 
possibilities of a census and have 
attempted elaborate schemes for 


various special inquiries which de- 
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pended for their value upon the ac- 
curacy the data 
gathered, and the expertness with 


with which were 


which they were collated and the 


summations and conclusions were 


n- 


drawn. Many of these special 
quiries have failed to produce re- 
sults at all commensurate with the 
cost and labor of making them, 
and those which are probably erro- 
tended to 


upon really good work 


neous have cast doubt 
done by 
the enumerators on simpler lines 


The 


readily be seen. 


reason for these failures can 
The compilers of 
the tabular forms were of necessity 
with slight practical experience in 
such work, and in many cases, 
while quite expert in theory, were 
not sufficiently acquainted with the 
various forms of practice in keeping 
records to produce tabular forms 
which could be filled out in the de- 
sired detail by the persons to whom 
they were presented. The enumera- 
tors were still less experienced and 
if they made efforts to assist in 

ing the blanks were liable to make 
them in wrong directions. [acl 
census Is taken by almost an entire 
new set of employes, from superin 
tendent down, and thus the errors 
of one census may be repeated in 
the next. The demand for greater 
simplicity in the great census un- 
methods of 


ment is therefore based on the best 


der present manage- 
of grounds. 

Many departments of the gov 
ernment, and many officials, state, 
county and municipal, as well as 
many students of economic ques- 
tions, are desirous of securing in- 








roe & 
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formation of various kinds, and 
much stationery, printing, postage 
and time of investigator and of of- 
ficials and private individuals is 
wasted in getting out forms and 
distributing them, in pushing cor- 
respondents to reply and in getting 
information in shape to answer the 
thousand and one questions, wise 
and otherwise, which are asked in 


such forms and letters. The Ameri- 


can government official is long-suf- 
fering, and is accommodating in 
the extreme, or we would not have 


the numerous valuable collections 
of data and deductions therefrom 
which appear public, society 


and private p iblications from time 


to time. ines m plete though the in 
for tlon may be Of course there 
sa ist am nt of duplication in 
all tl enough to go a long way 
Ward malintalning a reasonably 

Satistact vy bureau to whom those 
wanting formation could go for 
lat 1 for instruction as to how 
Congress frequently} 

rate investigations, 

I duplication In 

th vork There is still more in 
{ W i lepartments, some 
ne - I ie legitimately to 
11 e, and being culti- 

ated, even t the same time, Dy 

re than one Evidently there 

is much needless expense incurred 


n these duplications, which could 
add still more to the fund for main- 
tainin the permanent bureau 
Even if all the savings added to- 
gether did not equal the cost of the 


bureau, the convenience of secur- 


ing information, the added value 


thereof on account of increase in 
volume and accuracy, as well as in 
adequacy of plan for collecting and 
disseminating, would be worth a 
large additional sum. 

[he reasons .for desiring a per- 
manent census bureau are thus 
seen to be numerous. Continuous 
employment of experts under direc- 
tion of permanent chiefs of depart- 
ments, and consequent vast in- 
‘rease in value of data are the first 
to mention, but the saving in pub- 


ic and individual time and money 


come close behind. 

[n the field of public works alone, 
when considered in all its lines, 
there 1s ample reason for the estab- 
lishment of such a bureau. 
Whether the scope of the bureau 
shall be such that it can make the 
periodic enlargement necessary to 
make the count of population and 
the collection of general statistics 
once in five or ten years is a matter 
of detail which can be determined 

pon grounds of expediency. If it 
loes not take charge of this work it 
should at least determine the scope 
ind form of the inquiries to be 
made in addition to the merest nu- 
merical record of the population 
and its occupation. 

The A. S. M. I. began the move 
in this direction among the organ- 

ations of men in public or semi- 
public employment, in consequence 
f a portion of the annual address 
of President Herrmann, two years 
ago, and is preparing through its 
committees some recommendations 
ipon the subject of municipal 
data. The Am. Soc. C. E. has re- 
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cently appointed a committee to 
urge upon the census authorities 
the importance of collecting com- 
prehensive data upon municipal 
operations of all sorts. If 
societies will join with these two in 
the agitation some tangible result 
The influence of 


will be certain. 


these two will be certain to secure 
some of the action desired. 


Danger from 


A report of poisoning 
Lead Pipes. 


from lead pipes used to 
driven-well water 


convey comes 


from Lowell, Mass. This is not a 
frequent occurrence, as most ground 
water contains substances which do 
form insoluble compounds with the 
lead of the pipes or a closely ad- 
hering coating preventing chemical 
trouble 
seems to be caused by carbonic acid 


action. In this case the 
in the water which has time to re- 
act upon the lead of the pipes in 
long lines or where the water stands 
for some minutes. Similar effects 


would doubtless be observed in 
pipes of other materials ordinarily 
used to convey water, except tin- 
lined lead pipes and asphalt or 
cement-lined iron pipes thoroughly 
well covered. Lead is the only ma- 
terial which makes the water ac- 
tively poisonous, though the zine 
from galvanized iron pipes might 
make it objectionable for use. 

This the 


great desirability of tests to deter- 


experience suggests 
mine the contents of underground 
water, gaseous as well as liquid and 
solid, before the kind of material 
to be used in service pipes is se- 
lected. Luckily there are few in- 


other 


stances of the occurrence of chemi- 
cals having detrimental action on 
any of the common materials except 
where mineral waters are found, in 
which cases the chemical properties 
are carefully determined and care 
with the methods of dis- 
the 
served by the well or spring 


is taken 


tribution in restricted area 


The 


sociation, 


Roads <As- 


formed in St. 


Good 
Good Roads. 
Louis last fall, is doing good work 


in arousing an interest in the 


methods of expenditure of publi 
funds for road construction and 
repairs, and in the study of th 


question of the proper materials 


and methods of construction fo1 
roads. A series of twelve conven- 
tions has been arranged for the 
month of September in _ Illinois 


alone, closing with a state conven- 
tion September 26, at Springfield 
Prominent advocates of good roads 
and officials from the United States 
sureau of Road Inquiry, are prom- 
ised as speakers, and the manufact- 
urers of road machinery and ma 
terials will be on hand to show 
what can be done with their appa- 
ratus. The prairie states are much 
The lo- 


construction 


in need of this agitation. 
cal materials for the 


of roads are so poor and hard 
roads are therefore so expensive that 
more work is necessary to demon- 
strate their economy than where 
the materials are so readily attain- 
able that sample sections of road 
were made long ago, and followed by 
general improvements of all roads. 


Luckily the value of much of the 
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be as free as the use of sewers. The 


two uses are, however, materially 


ifferent (here are other methods 


getting water than from the city 


supply Large portions of some 


| 
es resort to rain-water cisterns 


the ty supply is not satis- 


there is only one sanitary 
ad of lisposing of the polluted 
vater in a large city, that 1s prac- 
le under American conditions 

en, too, when the sewer is con- 
ts expense practically 
eases p to the limit of its ca- 


pacity 1t requires little additional 


] dey ° . 1] 
pense and 1s ready for use at all 


- e corresponding expense 
the water supply system is for 
ynstruction of the pipe system 
s cost should be assessed in the 
e manner as that or sewers 
when the pipes are laid the 


at expense begins Water must 


ed gh pressure through 
+) “Ls 
pes stantly This con- 
sta expense mus e met by the 
\ rit C1t' I Lil are consumers o! 
; ; ‘ S 7 B. Fae 
\ r, ou ist De equitably dis- 


ted if A wantonly wastes 


system of free water 


tax-payer in the city must 
pay f his misdeeds he 
is pald by the whole city, if 


issessed upon the property using 


directh st as much as lf it 1s 


\n opportunity is afforded by 


+ 


he method of direct assessment to 
1ake the waster of water pay fo1 
His privy ilege and to give the careful 

izen who uses water only accord- 


g to his needs the benefit of his 
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meritorious action. A minimum 
rate fixed to pay for an ample sup- 
ply for all legitimate household 
purposes will take away the miser’s 
excuse for not using enough water 
to keep his premises in sanitary 
condition. This method of assess- 
ment of water rates tends to re- 
duce the consumption of water to a 
reasonable and legitimate figure, 
one which is not reached in any 
ity of this country. Free water 
for domestic purposes tends on the 
other hand to enormous waste and 
will enormously increase the ex- 
penditures for supplying wate 
(he extension of the use of wate: 
to all dwellings will not be fostered 
to any great extent. The first cost 


of putting in the supply pipes is 


what deters the small property 
owner from using the water freely, 
not the small bills for one or two 
connections. 

It is understood that the plan 
does not propose free water for al] 
purposes. Sometimes a city will 
donate water to a factory to induce 
its location, but this is done just as 
a money grant is sometimes made, 
and as other taxes are rebated, be 
cause the city expects to reap th 
benefit in general taxes l’ree wa- 
ter for manufacturing purposes 
would be taxing the many for th 
benefit of the few with a ven- 
geance. Unmetered services for 
manufacturing purposes are p1 


ducing the same result 
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Valuation of Water Works. going concern and in full operatio1 it the 


The commissioners appointed t ippr time of the transfer, one that had been tested 
ISS10 pp te Oo I 











* vy experience and with which the city could 
the corporate property transferred begin the immediate prosecution of the busi 
Gloucester Water Supply company to the ness of supplying water to tne established 
f Gloucester, Mass., Oct. 1. 1895. have } connections for domestic and municipal pur 
‘ , ’ . poses (including in the latter hydrant serv 
itted their repo section 1b, under w ice ind upon an examination of these facts 
the commissioners were appointed, directs the re of the opinion that the property had 
mmissioners to determine the fait ‘ { greater value for the purpose of it ise by 
, t} he city by reason thereof, than if the plar 
orp ‘ l ‘ | or tne ( I " , 
rporate propel , , ama had not been in full operatio ind that thi 
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a Paving Assessment. worl 
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( vs. the city f Davenpor san Francisco's Sewer Commission In 
sgesst paving tax : valia 
yperty of the plaintiff n . was 
’ . iesti sol for tl n I ~ 
x [ 1s Judg Bo nger holds ‘ 
d yt have the rght to sell t g making . * 
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me! nd that the assessment of the gener i Ww t 
So OW el ip } y 
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x sale in 189 ind the exe itior I i w h e the y 
+ ry of a tax leed thereunde xt resent commissio1 ¢ t n 
shed the right of the city to sell the wer him to empk ssistar H 
for any other tax levied ipo! é present mmissio ‘ pern ! 
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which it was sold The city is, therefor r sewer purposes w i 
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terial of patch was added, there should be an ate decrease in e sickness in that pat 
immediate, direct, pcsitive and homogeneous ticular locality 
inion between the old and the new materials Third. In those portions of the ctiy where 
ind the repaired top layer or pavement be there is sanitary drainage ind plumbing 
eft ‘n the condition it was in whin first and there is comparative freedom from these 
riginally laid; and, until the discovery f cases 
Perkins, it had not entered the mind of man Fourth. The seaso f the year ha 
that it was possib‘e by heat to create a thin effect upon their numbers. During the warm 
ust and through it reduce tre material months, when the } ise ! pel thers 
elow it to the soft, plast'c and desire: ire very few ses As Oo! i t! l 
ition in which it wes first and org lly weather sets ir nd people ri 
id, without burnirg i. or in any other man ioors, to live in rooms impreg ‘ with t 
ner deteriorating it iir from these drains, ther s a rapid e 
Detroit's Sanitary Engineer Snys the number of ses and Col ns : 
. : the warm weather reappears ; 
Sewer Air Is Harmful, i 
Our experience s that me w! , | 
Editor of Municipal Engineering yyved over drains plumbing { 
Si [ read with some interest and surpris Ithy—that ‘ n { 
I rticle mn Sewer Air Mistake [de iit the work re few ‘ roke , 
{ erning It which has just apy red th Chess m n t W 
our August issue—surprised at some ewer ail Thos wl re engage i 
mad ind amused in that after e ng new sewer ! ns dé me 
write has proven sewer air to be harn ‘ ntact with t nv ereat x i 
1 even if not, the utter impossibil f hey re healtl sl < 
ny f it by any means getting acces ike! is an example h } s 
é Se he should lose by Sa £ f the occupation work Zz bn we 
iT lvocate the tolerance M wh experience t bilit 
plumbing He is hardly consistent t £ ewer iit gettine te } mod 
[raid to ept the logic result " house contrary wi t M 
Ww oneclusions <innicutt I find 1 n ! 
I the casual reader this article refi gs but loos ‘ t ! 
pon the value of sanitary rainage 1 t work sufficient ree Ww 
plumbing Having charge of such work rance of the ir fron he : s 
Detroit and coming in daily ont Ww ry time a fixtu is schareget \ 
men engaged in the work, I am in positi me the air in the pluml Z 
make reply as to the effects of sews I ressure and the r is ‘ i f 
py persons who come in contac wit! 8 stated. Or resent n t 
Wi [ have to say will be what I have I made s here 
found in my own work, as I have ee! ir binding t pol 
1 upon to make examinations and . Scientifica Se we rk 
f ‘ initary conditions of buildings otl t practically xperie ak 
id private to see if air fror I erdict, but go« to s Ww 
present and its effects I feared 
iealth ; \ | RAYMON 
Sanitary Enginee Detr M 5 
I sicians of this ity I re — 
eport to this office is fast S the New Publications. : 
ac red ill cases of contagi ~ se Mu ’ Public Service I 
the office hangs a map of the t i Allen Ripley Foot: 7p eO > 
- aah the case is reported its location Publishing compar (“hicag 
haracter is indicated upon the m This volume is ee Y 
red pin, each disease having “ MONS CF Questions = " 
These remain until the recovet I operation and proper regulatior . 
eath of the patient. Thus at a glance we mole eee whtigearegal 
k Ww ist how many cases f ontag secepans rhe first ik 
sease there are in the city, the vture itest in delivery anc es 
té ind orderly rese t 
location A study of this map for 
r will bring out several facts which have f the author. Mat ' _— — 
earing upon the probable effect of sews fe the same tna es f 
ipon those who are exposed t t t discussing for some ears t ‘ 
lence gives added force em | 
First. The pins will be found eg per n their proper sequence lt he f 
those localities where the drainage 00! rgument The genet tit f ‘ 
On visiting these places we invarial 1d How Should the Franchise Que 
pen cess-pools and untrapped drains to the Settled? The genera ynclusion rea 
teral or main sewer s to the effect such tur n 
Second. When under our health reg nopolies as are bil service stries 
tions we are enabled to bring about re should be under the vnershiy f the 
moval of these cess-pools and to have the but shou'd be paid for oth in first cost 
rains properly trapped, we find an immedi- maintenance by the sers. TI per ‘ 
Hak 
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er at Oskaloosa, la to succeed Sam \ Prof. Albert Kingsbur M 
Veer, resigned. E., who has had charge of the 
E. P. Fisher has been appointed super engineering department of tl 
tendent of water works at London, 0 shire college of agriculture and 
Martin Blakemore, Louisville, Ky hag irts, has been appointed professo 
pted a position with the Barber Aspt mechanics at the Worcester P 
iving company stitute 
H. H. Fuller has resigned his position Lieut-Col. Oswald H. Er ( 
rst assistant engineer on the staff of gineers, I S. A sailes r Kur 
ngineer at St. Paul, Minr investigate he French dat 
ke. W Boynton, Davenport, la ! sthmiar anals Rear Adn 
gned his position as commissioner Valker, George 3S. Moriso 
works, to take effect Sept. 1 m H. Burr, members of the 
George W. Rafter, M. Am. Soc. ¢ I nal Commiss-ior have | 
en engaged as consulting engineer Albert Howell Porter, Assoc. M 
Cana idvisory board of New York I Niagara Falls, N. Y¥ ! 
D. B. Miller has been elected cit) n, R. L., Aug. 8, ag ears. Mr. } 
(“olumbin Ss ( succeed Char er W formerly connected witl ( 
\ mm, who resigned recently to ga I jueduct work New York ¢ \ 
lis I Bierbower, general manage I esident engineer of tt ‘ 
mat Water comrpeny. Omaha, Nel clit ion ompany Niagatr ‘ 
Lug. 1 of ippencicit iged = thi! Thomas H. Carli Alleg I \ 
I is ‘ his interest the rm 
) J. Harrington h beet Lipp ‘ Carlin’s Sons to his brothe \\ | 
M Inspector 11 the engineering e} ind J Hi Carli sailec fi } ro 
t St. Paul, Mim ( cceed \ | for tl purpose f ic 
Sim ds metho nd m n 
{. R. Fehr has resigned his posit ee ' 
ng ee! it Kas I P » De ai 
! lent of the | Palmer & 
hem Electric railway Geors I Wils A | \! S 
John W Lyons ish'er of h er ppointed first ssis ‘ 
rk office at Chicago. Il lied Aug ' it gineer leparttne st 
monia Mr. L.ve nad held the Mir I W. Steeg i ! 
‘ pied for twentv-ore ears I Stal ngineet 
E. Brownell, Dayton, O., has be ius y the Sig nation \ 
iz t make i rvey f the sv n M An Soc. « } " 
rground pipes in Springfield, O gi ng de m ( N 
‘ on tl qaqamagt cauUS ny lect! R Wa 
\ m R. Hill, M. Am. Soe. ¢ I h 1 ry ¢ Bowe J . 
eer ard superintendent of the S N. ¥ red f | ' 
r department een engug \ t f the B d 
Elmira, N. Y t ippraise the n nsiste pl | ‘ 
Eliz Water Works compa emist n the Stat ( 
Alfred Nobk M An So ( I \ ri “ } hen t \ 
i farewe nner at the I" ne n I t I 
(*hicago isior of hi t twe Mr 
t Aug he new I! I ‘ ngag 
mn Ss ‘ y ' 
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Recent [nventions. 
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Al 














Na, by Arthur M. Hood, Indianapolis, Ind. Cop Walkw \ | Brow 
es of any patent may be obtained for ten cepts The glass r light 
; s rte na lital rame ! ul 
» rant, O10 Ju S99 kx é , which ext 
pal s—H. C. Lowrie, Denver, C« 7 r faces of the glasses s 
wwingil truck bean 1pon whi non the lead ribs th apenas 
ted the excavating SCO] I ’ N 329.951 me : ’ y } 
insversels wit! relatio iffering slightly i letal 
| or ant h al d this be m N 620 06 Aug. 1. 1899. Gi 
, rly adjusted; also moved longit r; J. A. Maignon, Philadelp! \ 
g the excavation : rocess of forming granular-beds f 
N ‘ a July 2 a0 Excavating r- vhich consists in saturating n 
I ing Appa ls 4 night 
2 7. aa : : rizontal plane of water Is es 
rovided with i series of pe e as possible he upper 
rmed plow-shaped teeth and this sc ae then red : +} 
Supported on a trolley running upor . Mes } “Sieg She 
tretched across the excavation _, 
No. 629,826, Aug. 1, 1899, Road Scraper 
irrier; J. A. Taylor, Lima, Ind 
Ni 29.826, Aug. 1, 1899, Bridge \ Trade Notes 
Gunn, Covington, Ky A suspensior I 
which each tower is composed of } iS Kelly @on = 
members, one upright and the other tw ‘ stone crusher and 
erging from the base and inclined he ci f Burlingto ! 
rection of the length of the bridg port 
No. 629,935, Aug. 1, 1899, Suspension Bridge The General Incandesce! n 
N. H. Sturgis, Guthrie, Okla.—The floor Cleveland O., has een il ry. 
iid upon horizontal cables which are sup manufacture electrical machinet 
ported by means of the transverse beam tric lamps by |. Unsull. F. H. G 
suspended from the lower ends of the 1 Bushnell and 8S. H. Toll 
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IMPROVEMENT AND CONTRACTING NEWS. 


PAVING. Kendallville, Ind.—Brick paving is 


templated. Henry 8. Bortner, cy. engi 








Rey — > r tT S 2 oted for 
Muscatine, la.—This city is experiment ng a. ee ae along -_ : a 
with clam shells as a paving material. About Na vines Mich The rincipal street .f 
six biocks of Eighih-st. has been completed thic ills a aan l be Z _ 
Anderson, Ind.—The Ninth-st. paving suit Vann will be paved soon 
, : - J S sur, Eden Valley, Minn The question f 
tried recently before Special Judge Walker, YT : : , " " 
was certificd to the feceral court, Aug. 23. vuilding cement walks is being considere: 
It is probable that no action will be taker Bristol, praca This town has appropri 
satth -Cbeteinaw ited $9,000 for building macadam roads 
C hiceen ll.—Marshall Field kas nade ai Elyria, oO The paving of W Bridge 
offer to the city, which has been accepted, t ind W Third hill has bes n authorized. 
pey for paving State-st., from Randolph t pera Falls, 8. D Paving >. 
W:sh ng.on, and Washington, from S ate ti jated for Eighth-st., from the bridge 
Wabash-ave., with asyhalt. Ohio-ave . 
Charleston, Ill.—Aldernen I. H. Johrsto1 Lockport, N. Y.—Bids will be advertise 
r.. C. L. Lee. J. H. Bails and Henry Root or paving Richmond ve. with brick 
Street Superintendent Ross Ham;ton and La Crosse, Wis.—An ordinance was passed 
City Clerk Frank Johnston visited Ve:ders Aug. 11 providing for six blocks of brick 
burg, Ind Aug. 16, to investigate pav ng aving 
br’ck Albany N Y Livingston-ave Ww ‘ 
Toledo. O The street commissioner has ived with granite block or brick 
begun to lay samples of paving brick fur Spokane, Wash.—Paving is propose 
nshed by different comypanies. The work is Sprague-ave., from Monroe to Bernat 
being dore under the supervision of the city Van Buren, Ind.—The town coun¢ 
civil engireer, on Jackson-st., tetween St ided recently to pave First and Ma 
Clair and Summit. About sixteen different with brick 
amples will be aid Mankato, Minn Brick paving 
Owosso, Mich.—lhe street paving on or Front-st. and the side street I 
tructed last year is prov ng ur sat siac.or lock 
and City Engineer H. E. Riggs refuses to Chattanooga Tenn.~The resident 
approve the work He is of the opinion that Kighth-st. are in favor of that stree 
ibout four blocks of brick and asphalt wl paved from B-st. to the bridge 
have to be relaid. The fi.ult seems to be with Bettsville ) Macadam paving i 
the concrete, which was laid in ecld w her emplated for about two blocks of tl 
nd was frc zen. treet. Cy. coun 
Jchns‘:own, N. Y.—Mariin Murray, wlo has Zanesville, O.—Estimates have r 
the contract for paving Washingtcn-ave lered prepared for paving Orchard 
from Perry to Mill-st., a distance of a quar Louisville, Ky Bids will be asked 
ter of a mile, made excavatiors preparatory for paving 6,523 ft. of Bardstown pike w 
to paving, according to insiruct.ons from the sphalt 
authorities It has been discovered Topsfield, Mass.—Surveys are being m 
however, that the excavaticns from Pi rry to or a new highway between this place 
M:rket are one fcot too dcep, ard wll have Danvers 
to be refilled before the contractor can pro White Plains, N. ¥ Plans are being 


red for macadamizing the stre¢ 





d with the paving 


Detroit, Mich.—Twice ltics have been re Ener. Darling 
ected for asphalt paving this season becausé Oakland, Cal.—The council ha le ie 
tl Board of Public Werks believed the xpend $5,000 in improving Independer 
prices to be tco high Bids we.-¢ igair quare at East Oakland 
pened on August 23, and it w.s fou d that pe Sing, N. Y.—The property-owne1 
new bidder, James Hanley, had en ered the nton-ave. have petitioned the board 
field, and had tid from 30 to 40 cenis per ge trustees for ma adam paving 
juare yard below the priccs of the o.d com Youngstown. O A resolutior has 
pan es He proposes to use a Californi is- assed to me<¢ .damizs Mill-st fre m Pike 
phalt. The bids were as follows: Joseph F C Bre wn “ey clk 
Canfield-ave., Wocdward t Second New Haven Cann The comn 
James Hanley $10,690, or $2.53 per square streets has recommended brick pa ! 
. = . » alt . 9 1¢ ‘ , : ‘ , . ' . 
rae Barber As;halt Co., $12,198; A’catraz hapel-st., from East to Ferry 
Ersk’ne-st., Wocdward to Jon R., Jam Wheeling, W. Va.—The_ board 
Hanley, $4,410, or $2.40 per square yard; Bar works has been authorized to advertise 


ber Co., $5,064: Alcatraz, $5.:5 ds for paving Main and Ohio-sts 






Jchn R., Cross to Adela’de, James Hanley Pittsburg, Pa.—The question of completing 

Medinz o78, $2.79 a yard Elvria the Grent and Beechwood boulevards wi 
urb, 76 a yard: Barber Co., $17 e voted on Sept. 19. Wm. T. Diehl, n 

84 and $17,598; Alcatraz, $18,450 and $18, "tu . . 

Elliot-st Woodwaid t John R. . Ss nearne d N J Orainances — 
Hanley, Medina curb, $4.418, or $2.40 a square Se ‘ wr me 
yard: Elyria curb, $4,327, or $2:5 a square gging in Emburg-ave from S« 

ard; Farber Co., 35,072 end $5,011 \ ve. to Argyle-plac 

itrez, $5 259 ard $5.1°8. Newport News, Va.—tThe street mn 

Grummond-ave., (new paving by petit or of the council is considering the questi 
from Wcodward-ave. to Hemiltcn boulevard, ngaging a consulting engineer ir 
James Hanley, with Medina curb, $19,150, o1 tion with the proposed paving 
$2 = b. savers yore: why —_ 918,84 4 Minneapolis, Minn A motion was referred 
aah "tee W  Rengp ey ( ve bid $. 2,633 we - Aug IX to the committee on paving to pa 
> om raety - atraz yds were $22, 830 ana First-ave N with sandstone ind Thir 
$22, — ial “— , ’ WW : ; ive N., and Twentieth-st. with brick 

CS dale c "t (foresce aAVing), (oawalid " n - 
to Oakland. James Na tly Med na urt _W indsor, Ont Canada—(Special)—Wi 
$20,013, or $2.65 a vard: Elyria curb, $19,328, o1 Newman, cy. engr., says a by-law has bee 
: to raise and expend $200,000 on street 


$2.56 a yerd. The Barber bids were $22,0f8 Passed 
and $22,544: the Alcatraz, $23,910 and $23,384 improvements, the work to be commence: 


nee 
Newark N. J A resolution has ee] 
idopted to pave Stone-st. with brick or co 
council voted bond rete A resolution has also been ad 
Washington-ave. with asphalt 


CONTEMPLATED WORK, 


Englewood, N. J The 


for macadamizing repave 
Hoboken, N. J.—Asphalt paving is cor St. Johnsbury. Vt.—The formatior f 
templated for Palisade-ave ompanys to purchase portable crushil 
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ives. in the borough of Hawthorne 





Arti i macadam road was awardes Aug 
FE. J. Wheatley, clk Andrew Corbin for $6,287 
Hoboken, N. J.—Bids are asked for White Plains, N. } Duffy & Mc 
Sept. 13 for improving Jackson-st., betwe: ured the contract for mecadamizing 
Third and Fourth. M. V. McDermott k highways for $70,810 
Lebanon, Ind Bids ire asked for unt Chattanooga, Tenn.—The contra 
Sept. 4 for grading and graveling the Jacks ing Market-st. with brick was awar 
free gravel road, 11.936 ft Geo. B. J the Tennessee Paving Brick con 
engr. and supt Hicksville, O.—The contract for 
Vevay, Ind.—Bids are asked until S: High-st. with brick wes awarde« 
building free gravel and macadamiz mer & Johnson for $24,000 
! ls in Cotton twy J. E. Hart, co it Lim O.—The conti t for pay W 
Ps Huron, Mich Bids ere asked Ein nd Eureka-sts. w iwal 
Sept. 2 for macadamizing Gratiot-ave Arthur Bros Hallwe block w 
( d-st. to Holland-ave R. D. O'K Milford, De Swe n & Son, ( 
pt. pul wks J secured the ntr t f k 
Jane ille Wis Bids re isked $2.02 a sq { 
Sept for 7,000 sq. vds. of brick vane 
f rete ( \\ Milwaukee I ! lle Ii | 
Brow ¥ fn n ‘ 
I O.—Bids ar kx til Sey White & W \ ( 
I stre WwW n rick or | } I 
™ I for S KX sas Ci M \ ; 8S “ 
( | Lynch \ en secu f 
\ I 2) I s eked ~ n idamizi n 
T , cin? cis brick oA 
» 000 I M I Kewane¢ I I | 
IY k W Wag kk iCK rr ul I 
I I 11 I ! | Ss I brick 
t n dmizi I rich £1 I l 
I dewalk M \ rtlar N. ¥ 
I Wa ; VA 
\ ! 2 ( I } scl I \ I 
oy ’ iciW | 1 
el I ck ¢ ek Part N y 
Jol W Ro ting I Ww rick w \ 
ipolis Ind B isk \ ter B 
S t fe pavir Mark wi i >1.8 a 
t I lraulic cement stone fou . Ix 
,. Downing, chrm. I Pr. W Osag I \ 
N k. V B ! Ix 5 " B \ 
ne , «ue t ( } Pa ‘ 
" 1 oncre t N ! 0 | 
Mordecai I I i ! m M \ 
VW hinet I) ¢ ‘ wal t Y ~ 
id 7 
insvi I c unt - or $6.4 
ving <‘o 2 n Fir S I © I ‘ 
witt br } I } “ Ww \ 
~ } or paving x ] “A ] 4) . 
\ SW iringen, cik 1 I \\ = | rt 
! oO Bi ked ur S idew I 
‘ burn-s rom M r \ wal M 
vith mfrd Ks I kK t 
ke asphalt, Trini \ S } ‘' ‘ 
Wm ©. He y n \ 
N J Bid re I \ 
y ' } I >) 
n P ver = » ‘ 
f rbing n Joh S i M I \ 
! N. K. Thomps t “ \ 
I B ! ~ ! G 
‘ r 12.0 . vit} 
“uM sq. Vv rick ‘ " M 
_ Ss Hi ff ‘ g A Ww ' 
! li Ss ! Brich 
Sept 8 for ing Sec VI e1¢ 
bine } f wing x S N. ¥ i A 
’ straight rb OS li N. ¢ ‘ 
iS | f K mal = an Leavenw 
l t s ray n 
is 1 for W tl 
I n sb4 1 nd Park M 
! ler 233 is rse gr 1 Al Vi 
trenches, 12 d vitrif } 
} 1,000 Lg. W ke! wi I Ss I \ I 
= r ‘ An ( 
CONTRACTS AWARDED $80,430 
Ge N. Y.—C. E. Emerick w 
ntract for macadam pavil H ! 
Lenox, Maess.—Asa Gardner, of Wo 
secured the contract for 3 mis. of new 4 
Centerville Statior Tl.—J Rider Ww 
iwarded the contract for a new rock 
for about $35,500. \ 
Rochester, N. Y H B Hooker W B 


awarded 


the 


contract 


for 
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paving 


Chambe! 





lain-st. with brick for $4,868 


Brimfield, Conn.—The contract for t 


uilding 
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ilvert and for opening a culvert Chris system have been prepared Tul Zz 
Fuoter, cy. ¢ man, C. E., St. Louis, Mo 
Napoleon, O.—Bids are asked until Sept. 14 Alexandria, Ind.—Plans for i sewerag 
r constructing vitrified and _ silt-glazed system have been prepared by Dr. Hurty 
sewer p'pe and cast iron pipe. Jos. P. Mison the state board of health 
v clk Pensacola, Fla.—The juestior ling 
Wad-worth, Nev Bils ar asked unt bonds for sewers will be voted oO 
Sept. 14 tor a sewerage and wa er system at tober 
Pyramd Lake boarding school. Fried B. Winona Mint The ire f healt} 
Spriggs, U. S. Indian Agt., Wadsworth inanimously favors the _ exte1 
Columbus Barracks, O.—Bids_ are isked sewers in the Second district 
til Sept. 1 for furnishing and del.vering Owensbor« Ky An ordinancs 
we: pipes, drains and miterial: for a sew for a sewer in Main and E. M 
rag ind drainage systen Con structin een passed 
Q. M Niles, O.—An ordinat is being p1 
| sicis i t > ed i sent ‘ 1 ‘ 
inwood. © Bid I ked i tll S or ; mis f brick and pipe “ “ 
for the construction of drains i wel four flush tanks Wm Wils , 
drainage district N« comprising Oil City Pa At ordinances is 
proximately 25,000 lin. ft. ef 5 to 24 ssed for a main sewer in the Twent 
rains. L. A. Wilson, vil. clk listrict on Crowell-ave. and W. Fir 
CONTEMPLATED WORK Denver, Col.—An auxiliary wW 
xcess sewage of tl Six \ 
Merced, Cal A seweragt ter ie 3 propose + 
! St. Paul, Mint Pp in 
Newport, Ark.—Bids will b« rtis x sn i wers |] 
for a sewerage system imoms 
elray, Mich.—The council h wa Falls. Ia.—T! 
ld a sewer ' preparator ‘ 
eicester, Mass.—T} etd : 
we ge system P , 
A phi I \ “ 
rett, Wasl \ were } Ksuik is pl ’ 
mplated mal Aug rH 
raine, O A petitio I Ww > Pp y Pa Tl 
ive has been filed 7 uM r : ond for rn , Wwe 
iribou Me rhe ] St Septem} V"“\ ] I 
verag system Is reed ) R | \ 
Ol ~ ) \ radi the n < ‘ 
providing for sewerage r riatio1 “dl t} , r 
\ gheny, Pa . 2 utlo! I Newark N | Ordir 
1 to build four ter sewel rs for a pine sewer in & 
' " ¢ ! N r Scherer ‘ 
wv bene® Ind M , m piy sewel 4 
ercepting projec se we Va 
© Plans a i 
, . low I ‘ 
el N. Eighth wil prepar tic e1- i) : 
re Pa \! rdinat - ww for tl ewel 
wr 2 000 ft f ewe! - “ - 
‘ T) f voted o1 n No n 
. a . | rg Mi T n n 
tery a) et ‘ 
‘ ge s em Vv 
M ! " o- ~ 
1 wer , matt ¥ 
S e, I \ k < ee 
End is pr : Sar D ites <ompgon ; 
Jd Pat N. J - : 
wel 2 7 ¥ . ”? 2 
1" = Port M 
() P we R I Ww 
hee I \ i t ne ; 
] W > 
| AY Hig 
£ m “ . M , 
mat 
Oo p ( rw M 
rep y i | T WW W y r I 
M 
( a ae \ \ I | 
ive w \ 
ga, T rt | 
iecide | T wel | kk \ 
th j 
New Bri in, Cor > for 
| il will pr t der N k. N. J I 
) A ! { Sumn rn 
wer in Ca N 2 
L idew , Ay } ' 
| Linden, Mi: S 14. w Pe 
mplate build I ess 
imated cost, & 41.5 x ' w 
The Dalles Ore \ werag 
ntemplate? at a cost f from $20,00 CONTRACTS AWA j 
‘cue 
Holyoke, Mass.—The question of wi HO! L. | rt 
ze system will have to be idered rwenty t-st. wa W 
Newburgh, N. Y Sewers i en 
ted in West and 8S. William-sts. C. ¢ Hibbing, Mint he ! ‘ 
. cy engrT was awarded t Alexander 8S g. \ 
Granite City, Ill Plans for 1 Ww > th 
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Detroit, Mich.—About 3 mis. of mains will i gravity system were awarded Aug 
be laid to supply the northern part of the as follows Pipe, United State Cast Iror 
city This will necessitate the enlargement Pipe & Foundry company, Cleveland, O 
of the pumping station and the erection of hydrants and valves, Eddy & Co Troy 
two new engines. N. ¥ other material and labor, including 
The construction of water works systen he building of two reservoir Ri er & 
is contemplated at the following places ( o, Bellaire, O 
Owenton, Tenn.; Chinook, Mont.; Munford Ibany N y Contract were wal 
ville Ky.; Geneva, O.; ‘wo Rivers, Mic} Aug. 15 as follows Laying 2 pipe 
Clyde, N. Y.; Buda, Ill Dumont, la New Quail-st., and 6-in. pipe on Mort t R 
Albin, Ia.; South Coventry, Conn Casey ert H. Strong, $2,360.70; replacing 
Ill.; Greenwood, Miss.; Chariton, Ia.; Tret in Hudson-ave. and Beaver-st.. John D ‘ 
ton, Ill.: Arcadia, Wis.; Norway, Ia Brink $1,221.30; laying new pipe on Lexingt ‘ 
Jey, Ark.; Yreka, Cal Mandan, N. D and New Scotland plank road, John D 
Wimbledor N. D $1.322 90 
Sardis, Miss.—Bids are asked until Sept Philadelphia, Pa.—The Worthington con 
r water works. C. W. Duval, town clk a New York City secured ¢ 
Rockymount, N. C.—Bids are asked until Aug. 18 for two 5,000,000 gal. pum 
Sept 1 for a water works system r I placed at Roxborough it S30.000 « " 
Thorne, town clk. wo 5,000,000 gal. pumps at Belmor 
Hawley, Pa Bids will be received int Roxborough respectively at $22 25) 
Aug. 4 for water works. Victor A. Decker The Holly Mfg. company secured the 
boro, secy ract for two 3,000,000 gal. pumy for Frank 
Oskaloosa, Ila.—Bids are asked until Sept ford, at $17,276 each. Macey. Henderson & 
for supplying this city with water for (Co. secured the contract for ere ing 
twenty-five years. D. C. Waggoner, cy. clk wine house and intake at Roxboroug! 
Lakefield, Minn.—Bids are asked until Sept for $63,972. for the boiler house for $18.92 
16 for a water works and electric light sys ind for the electric crane, for 36,0 R 
tem. 8S. R. Dubetz, vil. re Wetherill & Co. secured the contr t 
Berryville, Va Bids are asked until Sept two boilers for the Roxborough stati 
14 for furnishing and laying cast iron pipe $4.2%) each The other contract vel 
et D. H. Jones, mayor. Henry R. Worthington & Co., pum | 
Wells, Minn.—Bids are asked until Sept. § bers and valves, $7,300; Southwark I 
for furnishing and laying 670 ft. 4-in. water & Machine Co., pump chambers and é 
pipe and one hydrant. H. W. Busho, vil it Queen Lane pumping station, $1,02 LW 
rec 000,000-gallon pumping engine it Frank 
Tama, la.—(Special) tids will be received ford high service station, the H M 
ntil Sept. 1 for furnishing pipe and fitting Co it $17,276 each 
ind laying the same. D. T. Mauller, cy. clk 
Toledo, O.—Bids are asked until Sept. 4 
for boring an artesian well at the corne BRIDGES. 
of Buckeye and Niagara-st: William O 
Holst, cy. clk Grafton, N. D.—Bids are vite t 
Indianapolis, Ind.—Bids are asked int Sept. 12 for two bridges. O. M. Fr 
Sept for a water supply for the new at 
building for the incurable insane. John M Honesdale, Pa.—Bids will be ked 
Gregor, chrmn. co. comrs in iron bridge. J. E. Brucher 
New York City—Bids are asked until Sept Lodi, Cal.—Bids are invitec ntil S 
6 for building overtlow and blow-off sewer for building the Hunt bridg Tow \ 
water pipes and appurtenances, in connectior Scottsboro, Ala Bids will be idvert 
with Jerome park reservoir of the new soon for a steel bridge over Paint R 
Croton aqueduct in Twenty-fourth ward river 
orough of Bronx. John J. Ryan, prest. aq Keswick, Cal Bids are invited until Se} 
omrs for a bridge across the Sacrament I 
Cincinnati, O.—Bids were asked until Sept Supervisors. 
8 for the protection of the Little Miami river Delphi, Ind.—Bids are sked until Sey 
bank with piling, sheet piling and _ loose for six small bridges Henry Wag 
rock, on and near the water works grounds nirmn. co. comrs 
near California Chas. G Roth clk bd Exeter, N. H A new steel bridge « I 
trustees. comrs. w. W Hampton river will be made necess 
new boulevard, 
CONTRACTS AWARDED. W iyne W Va Bids are invited 
Sept. 11 for steel and iron bridges. Jas. M 
Casper, Wyo.—Jos. F. Stanley secured the Irvin, prest. co. comrs 
ynntract for building the city reservoir Aug Newburyport, Mass.—The old suspensi 
IS for $4,000 bridge across the Merrimack river bo 
Hudson, Ia.—The contract for building mis. above the city, is to be strengthened 
water works was awarded, Aug. 7, to Jack Omaha. Net Bids are invited until Sep 
son & Moss of Des Moines for $4,750 » for building 12 iron bridges ir H 
East Jordan, Mich.—The contract for ounty Sam L. Roberts. co. clk 
building new water works was awarded to = eS = 
T. C. Brooks & Sons of Jackson, Mich., for Des Moines, Ia.—Sealed propos e 
$11,245 vited until Sept. 5 for a bridge ut Is Sixt! 
daugerties. N. ¥.—The contract for cast st., over the Des Moines river 2 \\ 
iron pipe with specials has been awarded Pulaski City, Va.—Bids are ask 
to John Doyle, Albany, N. Y., at & cts Sept. 16 for a steel highway bridge: ‘ 
per ft ; the New river, at Towe’s Fert J. R 
Laporte, Ind.—The contract for construct Bell. * 
ing the new water works was awarded to Delaware, O.—Bids ere invited I se 
W. H. Wheeler of Beloit, Wis., Aug. 7 for 15 for building a steel bridge over Mill cree} 
$97,850 t Bellepoint. Lyman P. Lewis, co. audt 
Louisville, Ill.—Reed & Searles of Chicag Watertown, Wis.—The question of buildings 
secured the contract for a water works and a bridge across the Missouri river at B 
electric light plant in this village for $11, River has been favorably voted on 
500 New Brunswick, N. J.—The Wrought I) 
Clin.on, Mass.—The contract for stripping Bridge company, Canton, O., secured the 
one-third of the entire area of the water contract for a bridge over South river f 
basin was awarded to Nawn & Brock of $7,522. q 
Boston for about $900,000. Ft. Scott, Ark.—Bids are invited until 
Conneautville, Pa.—Contracts for building Sept. 7 for a bridge in Walnut twp. across 
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PARKS. 


citizens have peti- 

r 2 public park 
A grove of 2% acres is 
nto a park by Nat Free. 
purchase of the Cooper 
rk purposes is urged upon 
Plans have been suggest- 
ong the lowland adjoining 


I Bids are asked until Sept. 
onstructing the Clifton-ave. entrance 
» the Branch Brook park. A. Church, secy. 
remains > ‘ ; 
each line Essex county park com'n 
20. Under Ludington, Mich.—The common council has 
s sprinkled ippropriated $5,000 for the improvement of 
Filer house block for park purposes. 


cleaning by Continued on p. 26 





She Bree eee 


~ i. 


° 


